
I&lp Sm\l °fY

Indiana Department of Environmental Management
Wemake Indiana a cleaner, healthier place to live

Euan Bayh
Governor

Kathy Prosser
Commissioner

Mr. Kent Fase

Remediation Manager
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Dear Mr. Fase:

100 North Senate Avenue

P.O. Box 6015

Indianapolis, Indiana 46206-6015
Telephone 317-232-8603
Environmental Helpline 1-800-451-6027

December 14, 1995

Re: Effective Date of Agreed Order
Cause No. H-l 1187

This is in response toyour inquiry regarding the effective date ofthe above-referenced
Resource Conservation and Recovery Act Corrective Action Agreed Order. The effeaive date of
the Agreed Order is the date stamped on the certified mail domestic return receipt: December 8,
1995. Time frames for compliance are operative from that date.

Per your request, we have enclosed a copy ofthe Order with Exhibits on diskette,
formatted for WordPerfect 5.1/5.2.

If you have questions or require additional information, please contact me at
(317)232-3406.

Enclosures

Sincerely,

IE. Sickels, Chief
Corrective Action Section
Hazardous Waste Facilities Branch
Solid and Hazardous Waste Management

cc: Ms. Lorna Jereza, U.S. EPA, Region 5 (without diskette)
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Indiana Department of Environmental Management
We make Indiana a cleaner, healthier place to live

Euan Bayh
Governor

Kathy Prosser
Commissioner

IN THE MATTER OF:

COMMISSIONER,

INDIANA DEPARTMENT OF

ENVIRONMENTAL MANAGEMENT

Complainant

vs.

AMOCO OIL COMPANY

WHITING REFINERY

WHITING, INDIANA
IND 074 375 585

Respondent

100 North Senate Avenue

-P.O. Box 6015

Indianapolis, Indiana 46206-6015
Telephone 317-232-8603
Environmental Helpline 1-800-451-6027

Cause No. H-11187

CORRECTIVE ACTION AGREED ORDER

A. JURISDICTION

This Administrative Agreed Order is issued pursuant to the authority vested in the
Commissioner of the Indiana Department of Environmental Management (Commissioner) by
Indiana Code (IC) 13-7, the Environmental Management Act.

This Agreed Order is entered into between the Indiana Department of Environmental
Management (hereinafter referred to as "Department", or "IDEM") and Amoco Oil Company
(hereinafter referred to as "Amoco"), Respondent, the owner and operator of the Amoco
Whiting Refinery. Respondent consents to and agrees not to contest the Indiana Department of
Environmental Management's jurisdiction to issue and enforce this Agreed Order. Respondent
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agrees to undertake the actions required by the terms and conditions of this Agreed Order.
However, Respondent reserves all rights it may have under common law, the Indiana Code,
and federal statutes to seek contribution or indemnity from others not signatories to this
Agreed Order.

In agreeing to the issuance of this Order, and entering into this Order, the Respondent does
not admit any liability alleged herein nor any findings of fact or conclusions of law and
determinations contained in this document.

B. PARTIES BOUND

1. This Agreed Order shall apply to and be binding upon Respondent and its
officers, directors, employees, agents, successors and assigns, and upon all
persons, independent contractors, contractors, and consultants acting under or
for Respondent in implementing its terms.

2. No change in ownership or corporate or partnership status relating to the
Facility will in any way alter Respondent's responsibility under this Agreed
Order except that Respondent may assign this Agreed Order to a subsequent
owner of the Facility.

3. Respondent shall provide a copy of this Agreed Order to all contractors,
subcontractors, laboratories, and consultants retained to conduct or monitor any
portion of the work performed pursuant to this Agreed Order prior to, or on,
the date of such retention, and shall condition all such contracts on compliance
with the terms of this Agreed Order.

4. Respondent shall give notice of this Agreed Order to any successor in interest
prior to transfer of ownership or operation of the Facility and shall notify the
Indiana Department of Environmental Management within sixty (60) days prior
to such transfer. Such notice shall be addressed to the Project Coordinator as
set out in paragraphs F. 10. and F. 11. below.

C. STATEMENT OF PURPOSE

In entering into this Agreed Order, the mutual objectives of the Indiana Department of
Environmental Management (hereinafter referred to as the "Department") and Amoco are: (1)
to perform Interim Measures (IM) as necessary to mitigate any threat to human health and the
environment; (2) to perform a Resource Conservation and Recovery Act (RCRA) Facility
Investigation (RFI) to further define the nature and extent of any release of hazardous waste or
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a constituent of a hazardous waste from Solid Waste Management Units (SWMUs) at the
Facility; and (3) to perform a Corrective Measures Study (CMS) to identify and evaluate
alternatives for the corrective action necessary to prevent or mitigate any migration of releases
of hazardous waste or a constituent of a hazardous waste from SWMUs at or from the Facility.
Further, the Department and Amoco agree to investigate the nature and extentof the potential
impacts (if any) on the public health or welfare, or the environment caused by releases of
petroleum from the Facility, the Dock Area, and the J&L Site with a workplan as defined in
Exhibit D, and a workplan for non-petroleum contamination at the J&L site as defined in
Exhibit H.

P. FINDINGS OF FACT

1. Amoco is a company doing business in the State of Indiana and is a person as
defined in Indiana Administrative Code (IAC) 329 IAC 3.1-4-20, Hazardous
Waste Management Permit Program and Related Hazardous Waste
Management Requirements.

2. At all times relevant to this proceeding, up to and including the present,
Respondent has owned property located at 2815 Indianapolis Boulevard,
Whiting, Indiana. The total property covers 1700 acres located in portions of
Sections 8, 17 and 20, Township 37 North, Range 9 West, Lake County. The
geographic coordinates of the Facility are 41 degrees, 37 minutes, 0 seconds N
latitude and 87 degrees, 29 minutes, 0 seconds W longitude.

Amoco property (herein referred to as the Facility) to be addressed by this
Order consists of areas commonly known as:

a. the Refinery Area (consisting of the "Main Refinery," the "Indiana Tank
Field," the "Stieglitz Tank Field," the "South Tank Field," and the
"South Tank Field Annex"), which is bordered on the north by Standard
Avenue, on the southby Riley Road and the former Energy Cooperative,
Inc. (ECI) property, on the southwest by the J&L Site, on the westand
northwest by residential area, and to the east and southeast by LTV
Steel; and

b. the Buffalo Side, which-is bordered on the south by Standard Avenue
and on the north, east and west by Amoco Chemicals Company
property;

In addition to the above, Amoco property to be addressed by Exhibit D to this
Agreed Order are areas commonly known as:



a. the Dock Area, which is located southeast of the South Tank Field
Annex, is bordered on the south by the Lake George branch of the
Indiana Harbor Ship Canal, and on the east by US Gypsum, and on the
west by Safety-Kleen; and

b. The J&L Tank Field and the Lake George Tank Field.

Amoco property to be addressed by Exhibit H to this Agreed Order includes the
area commonly known as:

a. The J&L Site, which is bordered on the north by 129th street, on the
west by Calumet Avenue, on the east by B&O Railroad property, and
extends south of the Lake George Canal, including the J&L Tank Field,
Lake George Tank Field, except parcels owned by Energy Cooperative,
Inc. (ECI); as shown in Attachment A to Exhibit H.

This Order excludes the area known as the Lakefront Wastewater Treatment

Facility, for which Corrective Action is on-going under the Respondent's
Federal RCRA Permit, and the xylene release site north of the Calumet Avenue
Warehouse which will be addressed under a separate order between Amoco and
IDEM.

3. Since 1889, Respondent has operated a petroleum refinery at the Facility.
Respondent has generated hazardous waste at this Facility, and Respondent has
engaged in storage of hazardous waste at.the Facility subject to interim status
requirements of 329 IAC 3.1. Respondent also operated tank storage units
(S02) at the Facility.

4. Respondent owned and operated certain facilities within its Facility as hazardous
waste management facilities on and after November 19, 1980, the applicable
date which renders facilities subject to said interim status requirements.

5. Pursuant to Section 3010 of the Resource Conservation and Recovery Act
(RCRA), 42 United States Code (U.S.C.), 6930, Respondent notified the
United States Environmental Protection Agency (EPA) of its hazardous waste
activity, and was assigned the^EPA I.D. No. IND 074 375 585. In its
notification dated August 14, 1980, Respondent identified itself as a generator
and transporter of hazardous waste and as an owner/operator of a treatment and
storage facility for hazardous waste.



6. In its Part A permit application dated on or about November 18, 1980, the
Respondent identified itselfas operating tank storage units (S02), drum storage
units (SOI), and a miscellaneous treatment unit (T04) identified as a sour
water stripper. The Respondent identified these units as handling the following
hazardous wastes at the Facility:

a. Characteristic hazardous wastes identified at 329 IAC 3. l-6-l(8)/40
Code of Federal Regulations (CFR) 261.21-24:
(1) D002 (corrosive wastes), and
(2) D003 (reactive wastes);

b. Hazardous wastes from non-specific sources identified at 329 IAC
3.1-6-l(9)/40 CFR 261.31:
(1) F001 (spent halogenated solvents used in degreasing),
(2) F002 (spent halogenated solvents),
(3) F003 (spent non-halogenated solvents), and
(4) F005 (spent non-halogenated solvents); and

c. Discarded commercial chemical products, off-specification species,
container residues and spill residues thereof, which are hazardous wastes
when discarded, identified at 329 IAC 3.1-6-1(11)/40 CFR 261.33:
(1) U002 (acetone),
(2) U019 (benzene),
(3) U024 (dichloromethoxy ethane),
(4) U045 (chloromethane),
(5) U056 (cyclohexane),
(6) U123 (formic acid),
(7) U154 (methanol),
(8) U159 (methyl ethyl ketone),
(9) U165 (naphthalene),
(10) U188 (phenol),
(11) U208 (1,1,1,2-tetrachloroethane),
(12) U209 (1,1,2,2-tetrachloroethane),
(13) U220 (toluene),
(14) U221 (toluenediamine),
(15) U226(l,l,l-trichloroethane),
(16) U227 (1,1,2-trichloroethane),
(17) U228 (trichloroethene), and
(18) U239 (xylene).
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7. In a revised Part A application dated March 16, 1982, the drum storage unit
(SOI) was deleted by Respondent because the unit did not operate subsequent to
May 19, 1980. However, no hazardous waste codes were deleted by
Respondent.

8. In November, 1982, the Respondent submitted a Part B application for tank
storage (S02) of spent caustic (D002, D007, D008) and 1,1,1-trichloroethane
(F002) and the sour water stripper treatment unit (T04). The S02 storage for
F002 hazardous waste was not included in the final permit because the
1,1,1-trichloroethane tanks had gone through final closure by time of Part B
issuance. The T04 unit was also excluded because it was determined to be part
of a totally enclosed treatment system and, therefore, not subject to the
requirements of 40 CFR 264.1(g)(5). The final permit, effective from July 16,
1987, through July 16, 1992, was issued for storage of spent caustic hazardous
waste in five (5) tanks with a combined design capacity of 258,200 gallons.

9. During the effective period of the final Part B permit, all five (5) tanks were
partially closed. All were either taken out of service or incorporated into
Respondent's process for pH control at the Lakefront Wastewater Treatment
Facility.

10. In a subsequent notification of hazardous waste activity dated March 27, 1990,
Respondent identified itself as: a generator and transporter of hazardous waste;
an owner and operator of a storage facility for hazardous waste; and a burner of
off-specification used oil fuel in utility boilers, industrial boilers, and industrial
furnaces. In the March 27, 1990, notification, Respondent also identified the
hazardous wastes currently handled at the Facility as follows:

a. Characteristic hazardous wastes identified at 329 IAC 3. l-6-l(8)/40 CFR
261.21-24:

(1) D001 (ignitable wastes),
(2) D002 (corrosive wastes), and
(3) D000 (toxic wastes);

b. Hazardous wastes from non-specific sources identified at 329 IAC
3.1-6-l(9)/40CFR26k31:

(1) F001 (spent halogenated solvents used in degreasing),
(2) F002 (spent halogenated solvents),
(3) F003 (spent non-halogenated solvents), and
(4) F005 (spent non-halogenated solvents);
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c. Hazardous wastes from specific sources identified at 329 IAC
3.1-6-l(10)/40 CFR 261.32:
(1) K050 (heat exchanger bundle cleaning sludge from the petroleum

refining industry) and
(2) K052 (tank bottoms, leaded, from the petroleum refining

industry); and

d. Discarded commercial chemical products, off-specification species,
container residues and spill residues thereof, which are hazardous wastes
when discarded, identified at 329 IAC 3.1-6-1(11)/40 CFR 261.33:
(1) P110(Tetraethyl lead),
(2) U002 (acetone),
(3) U019 (benzene),
(4) U045 (chlorometbane),
(5) U069 (dibutyl phthalate),
(6) U151 (mercury),
(7) U154 (methanol),
(8) if159 (methyl ethyl ketone),
(9) U165 (naphthalene)
(10) U188 (phenol),
(11) U220 (toluene),
(12) U226(l,l,l-trichloroethane),
(13) U227(l,l,2-trichloroethane),
(14) U228 (trichloroethene), and
(15) U239 (xylene).

11. Solid waste management units (SWMU's) have been identified at the Facility
and are indicated in Exhibit F attached hereto and incorporated herein by
reference.

12. The existing property grade is primarily level with the ground surface generally
sloping gently toward Lake Michigan to the northeast. The regional surficial
geology consists of thin gravel and silty sand overlain by manmade fill
composed of reworked natural sand mixed with gravel, rubble, and steel mill
slag. The dominant regional ground water movement is toward Lake Michigan
to the north and Lake George ti? the west, with movement also occurring toward
the Lake George Canal and Indiana Harbor Canal. At the Main Refinery, South
Tank Field, and South Tank Field Annex areas of the Facility, the local
groundwater flow is influenced by wellpoint systems installed by Respondent
and tends to flow toward the Facility boundaries. (Burns & McDonnell,
Refinery Area Investigation Report, June 1991.)
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13. Respondent's Facility is located in a mixed industrial/residential area. A
residential area borders the Facility's northwestern portion. Exhibit G attached
hereto and incorporated herein by reference, indicates the location of the
Respondent's Facility, neighboring industrial sites, and the residential area.
Lake Michigan, approximately 1000 feet north of the Facility, and Whihala
Park in the City of Whiting, just northwest of the Facility, are used for
recreational purposes.

14. Groundwater occurs in the unconsolidated anthropogenic fill layers and natural
sand that comprise the Calumet Aquifer. Groundwater occurs at a depth of 0.5
to 9 feet across the Facility. The Calumet Aquifer is not used as a main source
of drinking water in the area. However, a drinking water well is located in
Whihala Park, and several nearby residents have private wells producing water
for gardening, landscaping, and maintenance. The Calumet Aquifer discharges
into Lake Michigan in areas where groundwater is not artificially rerouted or
recovered. Surface water runoff and groundwater discharges from industries
and cities along the Indiana Harbor and Lake George Canals also enter Lake
Michigan. The intake to the Whiting Refinery water supply is situated in Lake
Michigan approximately a quarter of a mile north/northeast from the Facility.
Lake Michigan is the major source of drinking water for the area. The city of
Whiting is served by the same intake as the Whiting Refinery. The Facility has
an NPDES permitted discharge at its LakefrontWastewater Treatment Facility
(LWWTF).

15. Respondents' submittal "Refinery Area Investigation Report" (Burns &
McDonnell, 1991) may be included as a portion of the RCRA Facility
Investigation, Task I: Description of Current Conditions, as Ordered below in
Section F. 2 of this Agreed Order. Said submittal must pass all Quality Control/
Quality Assurance measures required for acceptance by this Agreed Order in all
material respects.

16. Amoco has provided IDEM, the Indiana State Board of Health, and other
applicable local, state and federal agencies and officials with information
including, but not limited to: refinery-wide groundwater investigation workplans
and results; off-site area investigation workplans and results; J&L site
workplans and characterizatioqs; residential well sampling program, data
summary, and screening level risk assessment; groundwater monitoring
information and results from the lakefront wastewater treatment plant;
information regarding groundwater flows, surface water flows, and levels; and
regular updates of remedial measures now underway at and in the vicinity of the
refinery.
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17. Amoco submitted to IDEM in November, 1989, a refinery-wide groundwater
investigation workplan entitled, "Refinery Area Workplan, Groundwater
Investigation, Whiting, Indiana Refinery, Amoco Oil Company." This plan was
approved by IDEM on July 12, 1990.

18. Amoco has undertaken numerous interim remedial measures to address

petroleum releases and waste management sites. Recent and ongoing interim
remedial measures are detailed in Exhibit I.

19. Amoco has conducted a public involvement and communication program
concerning its remedial activities in connection with the Whiting Refinery since
1991, with the participation, as a member of the committee, of the Indiana
Department of Environmental Management.

E. CONCLUSIONS OF LAW AND DETERMINATIONS

Based on the Findings of Fact set out above, and after consideration of the
administrative record, the Department has made the following conclusions of law and
determinations.

1. Respondent is a "person" as defined in paragraph D.l. above.

2. Respondent is or was the owner and/or operator of a facility subject to IC 13-7
and 329 IAC 3.1 (formerly 329 IAC 3 and 320 IAC 4).

3. Certain wastes and constituents thereof found at the Facility are hazardous
wastes or constituents of a hazardous waste as defined by IC 13-7-1-7,
IC 13-7-1-12 and 329 IAC 3.1-6 (Section 1004(5) of RCRA, 42 U.S.C.
Section 6903(5)). These are also hazardous wastes or constituents of a
hazardous waste within the meaning of Section 3001 of RCRA, 42 U.S.C.
Section 6921 and 40 CFR Part 261.

4. Pursuant to IC 13-7-8.5-5.5,

a. The Commissioner may:

1) issue an order requiring corrective action or another response
measure that the Commissioner considers necessary to protect
human health or the environment; or
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2) commence a civil action to compel corrective action as described
in subdivision (1).

b. Under subsection (a), the Commissioner or a court may order the
performance of corrective action beyond the boundaries of the facility
from which the release occurs. However, corrective action may not be
ordered by the Commissioner beyond the boundaries of the facility if the
owner or operator of the facility demonstrates to the satisfaction of the
Commissioner that, despite the best efforts of the owner or operator, the
owner or operator is unable to obtain the necessary permission to
undertake that corrective action.

c. An order issued by the Commissioner under this section:

1) must state with reasonable specificity the nature of corrective
action or other response measure required by the order; and

2) must specify deadlines for compliance.

5. Based on information gathered by the Department, there is or has been a release
of a constituent of a hazardous waste into the environment from Respondent's
Facility.

6. The actions required by this Agreed Order are authorized or required pursuant
to IC 4-21.5.

F. ORDER

Pursuant to IC 13-7, Respondent agrees to perform the following acts in the manner
and by the dates specified herein. All RCRA IM, RFI and CMS work undertaken pursuant to
this Agreed Order at the Facility shall be performed in a manner consistent with, at a
minimum: Exhibit A, Interim Measures Workplan (IM Workplan); Exhibit B, Scopeof
Work for a RCRA Facility Investigation (RFI); and Exhibit C, Scope of Work for a Corrective
Measures Study (CMS); all attached hereto and incorporated herein by reference. Relevant
guidance may include, but is not limited to: the "RCRA Ground-water Monitoring: Draft
Technical Guidance" (EPA/530-R-93-001, November, 1992); and "Test Methods for
Evaluating Solid Waste" (SW-846, as amended;November, 1986). All work undertaken
pursuant to Exhibit D, agreement pursuant to Indiana petroleum release law, IC 13-7-20.1 for
a facility investigation for a petroleum release, and Exhibit H, Agreement for a Facility
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Investigation at the J & L Site, shall be performed in a manner consistent with Exhibit A,
Interim Measures Workplan (IM Workplan); Exhibit B, Scope of Work for a RCRA Facility
Investigation (RFI); and Exhibit C, Scope of Work for a Corrective Measures Study (CMS) to
the extent that the elements of said exhibits are relevant and appropriate.

PREVENTATIVE MEASURES

a. Within one-hundred-eighty (180) days of the effective date of the Agreed
Order",' Respondent shall submit to the Department a plan to implement
those preventative measures identified in Exhibit F attached to this
Agreed Order and incorporated herein. The plan shall identify the
structural designs and methods of implementation of measures identified
as being necessary to prevent future releases to the environment. The
Department will review this plan and will either approve the plan or
provide written notice of alleged deficiencies. If the Department returns
to the Respondent a written notice of alleged deficiencies in the plan, the
Respondent shall, within sixty (60) days after receiving notice of such
deficiencies, either modify the workplan in accordance with the notice,
or within fifteen (15) days of such notice of deficiencies, request a
meeting to discuss said deficiencies. The Respondent shall, within forty-
five (45) days after meeting with the Department to discuss such
deficiencies, submit a revised plan to the Department which addresses
the alleged deficiencies.

b. Within ninety (90) days of approval of the preventative measures plan,
the Respondent shall implement the plan. According to the timetable
developed in the plan, the Respondent shall submit to the Department a
final report on the implementation of the required preventative measures.
The final report will detail the work completed and the plans and
schedules for any required routine inspections and actions. The

' Department will review this final report and will either approve it or
provide written notice of alleged deficiencies. If the Department returns
to the Respondent a written notice of alleged deficiencies in the final
report, the Respondent shall, within sixty (60) days after receiving notice
of such deficiencies, either modify the report in accordance with the
notice, or within fifteen (15) days of such notice of deficiencies, request
a meeting to discuss said deficiencies. The Respondent shall, within
forty-five (45) days after meeting with the Department to discuss such
deficiencies, submit a revised report to the Department which addresses
the alleged deficiencies. Upon approval of the final report, the
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Respondent will have completed the Preventative Measures requirements
of this Agreed Order and is bound to continue those routine measures
identified in the final report. During implementation of these
preventative measures, Respondent may propose modifications to the
plan based on new data, changed conditions, and/or other good cause.

2. INTERIM MEASURES

a. In the event the Respondent identifies a current or imminent threat to
human health or the environment, the Respondent shall immediately
notify the Department orally, and in writing within seven (7) days,
summarizing the immediacy and magnitude of the threat to human health
or the environment. Within fifteen (15) days of notifying the
Department, the Respondent shall submit to the Department an IM
Workplan for approval that identifies Interim Measures which mitigate
this threat and are consistent with and integrated into any long term
solution at the Facility.

b. The IM Workplan shall ensure that the Interim Measures are designed to
mitigate current or imminent threat(s) to human health or the
environment and are consistent with and integrated into any long term
solution at the Facility. The IM Workplan shall document procedures to
be used by the Respondent for the implementation of Interim Measures.

c. The IM workplan shall be developed in accordance with Exhibit A,
herein.

d. In the event the Respondent identifies that any drinking water supply
well has been contaminated by the Respondent's activities in a manner
that threatens the public health, the following Interim Measure shall be
initiated:

(1) Within five (5) days, the Respondent shall provide Respondent
maintained treatment or an alternate water supply to the affected
parties;

(2) Within seven (7) days of contaminant identification, the
Respondent shall submit a report to the Department detailing the
activity pursued and. a plan for further Interim Measure activity;

(3) Within fourteen (14) days following the Department's
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transmission of comments, the Respondent shall revise the plan in
accordance with the Department's comments; and

(4) Within thirty (30) days following the Department's approval or
modification of the plan, the Respondent shall implement the
revised plan in accordance with the schedule therein.

RCRA FACILITY INVESTIGATION (RFI)

a. Within one-hundred-eighty (180) days of the effective date of the Agreed
Order, Respondent shall submit to the Department an RFI Workplan for
a RCRA Facility Investigation ("RFI Workplan"). The RFI Workplan is
subject to approval or modification and approval by the Department as
described in Paragraph e. below and shall be performed in a manner
consistent with the RFI Scope of Work contained in Exhibit B herein and
shall incorporate by reference those workplans, data, analyses, results,
and information developed by the Respondent to date and in accordance
to Section F.5 of this Order.

b. The RFI Workplan shall be SWMU and AOC specific and be designed
to investigate releases to the environment and/or correct potential release
pathways as outlined in the list provided as Exhibit F of this Agreed
Order.

c. The RFI Workplan shall be designed to define the presence, magnitude,
extent, direction, and rate of movement of any hazardous wastes or
constituents of a hazardous waste within and beyond the Facility
boundary, to the extent that this work has not already been done, to meet
the objectives of the RFI. The RFI Workplan shall document the
procedures the Respondent shall use to conduct those investigations
necessary to: (1) characterize the potential pathways of contaminant
migration; (2) characterize the source(s) of contamination; (3) define the
degree and extent of contamination; (4) identify actual or potential
receptors; and (5) support the development of corrective measure
alternatives including use of Corrective Action Management Units
(CAMU) or land use restrictions where appropriate. A specific schedule
for implementation of all activities not already conducted in accordance
with Section F.5 of this Order by the Respondent under existing
workplans shall be included in the RFI Workplan.

d. The RFI Workplan shall be developed in accordance with Exhibit B,



-14-

herein.

e. If the Department returns to the Respondent a written notice of alleged
deficiencies in the RFI Workplan, the Respondent shall, within sixty
(60) days after receiving notice of such deficiencies, either modify the
workplan in accordance with the notice, or within fifteen (15) days of
such notice of deficiencies request a meeting to discuss said deficiencies.
The Respondent shall, within forty-five (45) days after meeting with the
Department to discuss such deficiencies, submit a revised workplan to
the Department which addresses the alleged deficiencies.

f. Within thirty (30) days of discovery of any new SWMU (located at one
location for over one-hundred-twenty (120) days) that has potential of
releasing hazardous constituents at the Facility, Respondent shall notify
the Department's Project Managerof its existence. Based on the
information given, the project manager will determine whether any
written information will be required, such as:

1. The location of the unit on the site topographic map;

2. Designation of the type of unit;

3. General dimensions and structural description;

4. When the unit was operated; and

5. To the extent possible, specifications of waste(s) managed at the
unit.

6. Any release of hazardous waste(s) or constituents of hazardous
waste from the unit.

The Department will review the information provided under this
condition and may as necessary require further investigation. Upon
notice that further investigation is required, Respondent shall submit a
written addendum to either (1) the RCRA Facility Investigation
Workplan, or (2) to the remedial investigation workplan under Exhibit
D, depending on which of the workplans the investigation of the new
SWMU fits best. This addendum will be due to the Department ninety
(90) days after written notification by the Department that further
investigation of a newly identified SWMU is necessary, or incorporated
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into the appropriate workplan, whichever occurs later.

4. CORRECTIVE MEASURES STUDY (CMS)

a. After completion of the RCRA Facility Investigation and within ninety
(90) days of written notice of approval of the RFI report, the Respondent
shall submit a Corrective Measure Study Plan in accordance with the
CMS Scope of Work in Exhibit C herein, after receipt of the
Department's directive to continue corrective action.

b. Within sixty (60) days of notice of approval, or approval with
modification, Respondent shall begin a Corrective Measures Study in
accordance with the approved plan.

c. If the Department returns to the Respondent a written notice of alleged
deficiencies in the Corrective Measures Study Workplan, the Respondent
shall, within sixty (60) days after receiving notice of such deficiencies,
either modify the workplan in accordance with the notice, or within
fifteen (15) days of such notice of deficiencies request a meeting to
discuss said deficiencies. The Respondent shall, within forty-five (45)
days after meeting with the Department to discuss such deficiencies,
submit a revised workplan to the Department which addresses the alleged
deficiencies.

5. SUBMISSIONS, AGENCY APPROVAL, AND ADDITIONAL WORK

a. After three (3) submissions of any workplan(s), program plan(s) or
report(s) by the Respondent, the Department may modify and approve
any such plan(s) or report(s). Such modification and approval is subject
to the dispute resolution paragraph 13.

b. As noted in Paragraphs 2.a. and 3.b. above within sixty (60) days of
notice of approval, or modification and approval, by the Department of
any workplan(s), Respondent shall commence work and implement the
tasks required by the workplan(s) submitted pursuant to the Scopes of
Work contained in Exhibits A, B, and C herein, in accordance with the

standards, specifications and schedule stated in the workplan(s) as
approved or modified and approved by the Department.
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c. Beginning with the third full month following the effective date of the
Order, Respondent shall provide the Department with a quarterly
progress report on the tenth day following each three month period.
The progress report shall conform to requirements in the relevant
Exhibit(s) herein. In order to ensure that work proceeds on a timely
basis, and to minimize the number and length of Respondent submissions
and subsequent review time, all progress reports required by the relevant
Exhibits are to be combined into one quarterly progress report for the
entire Facility.

d. All time frames that are specified in this Order have precedence over
time frames specified in Exhibits A, B, and C.

e. Respondent shall provide draft and final Interim Measures, RCRA
Facility Investigation, Corrective Measure Study, and progress reports to
the Department in accordance with the schedule contained in this Order
and its Exhibits herein.

f. The Department will review all draft or final reports and notify
Respondent in writing of the Department's approval, disapproval or
modification and approval of the report or any part thereof. In the event
of any disapproval, the Department shall specify in writing the
deficiencies and reasons for such disapproval. Within sixty (60) days of
the receipt of the Department's disapproval of any report, Respondent
shall amend and submit a revised report, unless Respondent, within
fifteen (15) days of receipt of such notice requests a meeting to discuss
such deficiencies or disapproval. The Respondent shall, within forty-five
(45) days after meeting with the Department to discuss such deficiencies,
submit a revised report to the Department which addresses the requested
modifications or deficiencies. All Department approved reports shall be
deemed incorporated into and part of this Order by reference.

g. Six (6) copies of all documents, including workplans, Program Plans,
preliminary and final reports, progress reports, and other correspondence
to be submitted pursuant to this Order shall be hand delivered (including
delivery by overnight services) or sent by certified mail, return receipt
requested, to the Project Coordinator designated pursuant to Sections
F. 10. and F. 11. of this Order below.

h. Any written response shall be deemed timely performed if hand
delivered or postmarked by the last day of any time period prescribed
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herein. Whenever a party has the right or is required to do some act or
make some response within a prescribed time period after the service of
a notice or other paper and the notice or paper is served by mail, three
(3) days shall be added to the prescribed period.

Whenever any party is called upon to respond or otherwise act in a
certain number of days, and if the final day occurs on a Saturday,
Sunday, or legal holiday (whether state or national), such time limitation
shall automatically extend to the next business day after such Saturday,
Sunday, or holiday.

All work performed pursuant to this Order shall be under the direction
and supervision of a professional engineer or geologist with expertise in
hazardous waste site investigation. On or before the effective date of
this Order, Respondent shall notify the Department in writing of the
name, title, and qualifications of the engineer or geologist. Names,
titles, and qualifications of contractors or subcontractors and their
personnel to be used in carrying out the terms of this Order will be
identified to the Department as they are employed for tasks required by
this Order. The Department shall be notified in a timely fashion so as
not to interrupt the required work or submissions of the Respondent, of
the departure and replacement of the engineer or geologist in charge of
work required by this Order. The Department shall similarly notify the
Respondent of personnel changes in the Department that may affect
approval or modifications of work underway or approved.

The Department may determine that certain tasks, including
investigatory work or engineering evaluation, are necessary in addition
to the tasks and deliverables included in this Order when new findings
indicate that such additional work is necessary. The Department shall
request in writing that Respondent perform the additional work in this
situation and shall specify the basis and reasons for the Department's
determination that the additional work is necessary. Within twenty (20)
days after the receipt of such request, Respondent shall have the
opportunity to meet with the Department to discuss the additional work
the Department has requested. Unless the Department can show that the
work is necessary to protect human health or the environment,
Respondent is not bound to perform additional work outside the scope of
work the Department has requested according to a Department approved
workplan. All additional work performed by Respondent under this
paragraph shall be performed in a manner consistent with this Order.
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Respondent may submit reports regarding any work completed prior to
the effective date of this Order. IDEM will review these reports and if
appropriate, approve the use of these reports and data in Work Plans
required to be submitted under this Order. IDEM will not approve or
accept any report which has not been certified as to its authenticity by
Respondent and is not supported by the appropriate chain of custody
documentation.

QUALITY ASSURANCE

Throughout all future sample collection and analysis activities conducted
pursuant to this Agreed Order, Respondent shall use Department approved
quality assurance, quality control, and chain-of-custody procedures. In
addition, Respondent shall:

a. Ensure that laboratories used by Respondent for analyses, perform such
analyses according to the EPA methods included in "Test Methods for
Evaluating Solid Waste" (SW-846, as amended; November, 1986) or
other methods deemed satisfactory by the Department. If methods other
than Department approved methods are to be used, Respondent shall
submit all protocols to be used for analyses to the Department for
approval within sixty (60) days prior to the commencement of analyses;
and

b. Ensure that laboratories used by Respondent for analyses, participate in a
quality assurance/quality control program equivalent to that which is
followed by the Office of Solid and Hazardous Waste Management
(OSHWM) of the Department. As part of such a program, and upon
reasonable request by the Department, such laboratories shall submit
quality assurance/quality control programs to the Department and
perform analyses ofsamples provided by the Department to demonstrate
the quality of the analytical data.

PUBLIC COMMENT AND PARTICIPATION

a. Upon approval by the Department ofa Corrective Measures Study Final
Report, the Department shall make both the RCRA Facility Investigation
Final Report (or summary of report) and the Corrective Measures Study
Final Report (or summary .of report) available to the public for review
and comment for at least twenty-one (21) days.
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b. The Administrative Record will be available for public review at the
OSHWM of the Department from 8:30 a.m. until 4:30 p.m., and the
Lake County Health Department from 8:30 a.m. until 4:30 p.m.,
Monday through Friday.

8. ON-SITE AND OFF-SITE ACCESS

a. Department representatives, who are appropriately OSHA trained and
trained by refinery personnel for the potential hazards that may be
encountered in a refinery workplace, are authorized to enter the Facility
or other areas where work under this Order is being conducted, at
reasonable times during the effective dates of this Order for the purposes
of, inter alia: talking with Facility personnel and contractors; inspecting
records, operating logs, and contracts related to the Facility; reviewing
the progress of the Respondent in carrying out the terms of the Order;
conducting such tests, sampling or monitoring as the Department or its
Project Coordinator deem necessary; using a camera, sound recording,
or other documentary type equipment consistent with refinery safety
rules for the purpose of monitoring activities being performed under this
Order; and verifying the reports and data submitted to the Department by
the Respondent. Respondent shall receive a copy of all photos, sound
recordings, or other documentary information collected by the
Department and may assert a confidentiality claim under IC-13-7-6-6.
The Respondent shall permit such authorized persons to inspect and copy
all records, files, photographs, documents, and other writings, including
all sampling and monitoring data, over which the Respondent exercises
control, that pertain to work undertaken pursuant to this Order. The
Respondent shall comply with all approved health and safety plans.
Persons with access to the immediate field work area shall comply with
approved Health and Safety Plans and the requirements of 29 CFR 1910
as applicable. AH persons entering the Whiting Refinery shall adhere to
all refinery safety rules and procedures.

b. To the extent that work required by this Order must be done on property
not owned or controlled by Respondent, Respondent shall use reasonable
efforts to obtain site access agreements from the present owner(s) of
such property within thirty (30) days of approval of any Workplan or
required activity for which siteaccess is required. Such agreements
shall provide access for IDEM and authorized representatives of IDEM,
as specified above. Reasonable efforts as used in this paragraph shall
include, at a minimum, a certified letter from Respondent to the present
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owners of such property requesting access agreements to permit
Respondent and the Department and its authorized representatives to
access such property. Any such access agreement shall be incorporated
by reference into this Order. In the event that agreements for access are
not obtained within the effective date of this Order, Respondent shall
notify the Department within seven (7) days thereafter regarding both the
efforts undertaken to obtain access and its failure to obtain such
agreements.

c. Nothing in this section limits or otherwise affects the Department's right
of access and entry pursuant to applicable law, including IC 13-7-5-3.

9. SAMPLING AND DATA, DOCUMENT AVAILABILITY

a. The Respondent shall submit to the Department the results of all
sampling and/or tests or other data generated by, or on behalf of the
Respondent, in accordance with the requirements of this Order and its
Exhibits herein. The Department shall make available to the Respondent
the results of sampling, including raw data, and/or tests or other data
similarly generated by IDEM. IDEM agrees not to duplicate work or
data which has been approved in accordance with Section F.5 above.
Respondent may continue its investigation and interim measures work
commenced prior to the effective date of this order.

b. Respondent shall notify the Department at least seven (7) days before
engaging in any field activities, such as well drilling, installation of
equipment, or sampling. In the case of emergency Interim Measures,
Respondent shall notify the Department at the earliest possible time. At
the request of the Department, Respondent shall provide the Department
or its authorized representatives an opportunity to take splitor duplicate
samples of all samples collected by Respondent pursuant to this Order.
Similarly, at the request of Respondent, the Department shall allow
Respondent or its authorized representatives to take splitor duplicate
samples of all samples collected by the Department under this Order.

c. Respondent may assert^ business confidentiality claim covering all or
part of any information submitted to the Department or obtained by the
Department from the Respondent or the Respondent's agent pursuant to
this Order. Information determined to be confidential by the Department
shall be disclosed only to the extent permitted by IC 13-7-6-6. If no
such confidentiality claim accompanies the information when it is
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submitted to the Department, or after the information is obtained by the
Department from the Respondent or the Respondent's agent, it may be
made available to the public by the Department without further notice to
the Respondent. Respondent agrees not to assert any confidentiality
claim with regard to any physical or analytical datacollected in the
execution of workplans conducted under this Order.

10. RECORD PRESERVATION

The Respondent agrees to preserve, during the pendency of this Agreement and
for a minimum of ten (10) years after its termination, all records and documents
(except for drafts) in the Respondent's possession or in the possession of its
employees, agents, accountants, contractors, or attorneys which relate in any
way of the subject matters covered by this Agreement, despite any document
retention policy to the contrary. Upon request by IDEM, the Respondent shall
make available to IDEM such records, or copies of any such records (except for
records which are privileged as attorney/client or attorney work product).

11. PROJECT COORDINATOR

a. On or before the effective date of this Order, the Department and
Respondent shall each designate a Project Coordinator. Respondent shall
notify the Department in writing of the Project Coordinator it has
selected. Each Project Coordinator shall be responsible for overseeing
the implementation of this Agreed Order. The Department's Project
Coordinator will be the Department's designated representative at the
Facility. All communications between Respondent and the Department,
and all documents, reports, approvals, and othercorrespondence
concerning the activities performed pursuant to the terms and conditions
of this Order, shall be directed through the Project Coordinators.

b. Respondent and the Department shall provide written notice to the other
party prior to changing the Project Coordinator when possible; in any
case, written notice will be provided of project coordinator changes to
ensure a smooth continuation of work required by this Order.

*.

c. If the Department determines that activities in compliance or
noncompliance with the Order, have caused or may cause a release of
hazardous waste, a constituent of a hazardous waste, or a pollutant or
contaminant that constitutes an imminent threat to the public health or to
the environment, the Department may order Respondent to stop further
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implementation of this Order for such period of time as may be needed
to abate any such release or threat and/or to undertake any action which
the Department determines is necessary to abate such release or threat.
In the event that such an order is given, all schedules of compliance will
be delayed for the length of time such order is in effect.

d. The absence of the Department's Project Coordinator or the
Respondent's project coordinator from the Facility shall not be cause for
the stoppage of work.

12. NOTIFICATION

Unless otherwise specified, reports, correspondence, approvals, disapprovals,
notices or other submissions relating to or required under this Order shall be in
writing and shall be hand delivered (which includes overnight delivery services)
or sent via certified mail to the Project Coordinators.

Six (6) copies of all Documents to be submitted
documents to be submitted to the Respondent should
to the Department should be sent to:
be sent to:

Mr. Donald Stilz Mr. Kent Fase

Corrective Action Section Remediation Manager
Office of Solid and Hazardous Amoco Oil Company
Waste Management Mail Code 242
100 North Senate 2815 Indianapolis Boulevard
P.O. Box 6015 Whiting, IN 46394
Indianapolis, IN 46206-6015

13. DELAY IN PERFORMANCE/STIPULATED PENALTIES

a. Unless there has been a modification of a compliance date by the
Department, or unless the Department determines that noncompliance
with a compliance date^is attributable to Force Majeure as defined
below, in the event Respondent fails to meet any date for submission of
a required report described in paragraphs 2. and 3. below, or the
initiation of any action set forth in the workplans described herein,
Respondent shall pay stipulated penalties as set forth below.

(1) For failure to commence work as prescribed in a compliance date
established in an approved, final workplan: $100 per day for one
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to seven days of delay and $250 per day for each day of delay
thereafter;

(2) For failure to submit any preventative measures, RFI, CMS,
remedial investigation, remedial action study, risk assessment,
environmental assessment, or corrective measures evaluation
draft and final workplans or reports at the time required pursuant
to this Order or submissions of additional work as required under
paragraph F.5.k of this Order: $100 per day for the first one to
seven days of delay and $250 for each day of delay thereafter;
and

(3) For failure to submit quarterly progress reports at the time
required pursuant to this Order: $50 per day for the first one to
seven days of delay and $100 per day for each day of delay
thereafter;

b. All penalties shall begin to accrue on the date that complete performance
is due or a violation occurs, and shall continue to accrue through the
final day of correction of noncompliance. Nothing herein shall prevent
the simultaneous accrual of separate penalties for separate violations of
this Order.

c. All penalties owed to the Department under this Section shall be due
within thirty (30) days of receipt of a notification of noncompliance
except as noted in Paragraph 13.e. below. Such notification shall
describe the noncompliance and shall indicate the amount of penalties
due. Interest shall begin to accrue on the unpaid balance at the end of the
thirty-day period at the prime rate as noted in the financial section of the
Wall Street Journal on the date the penalty begins to accrue.

d. All penalties shall be payable by certified or cashier's check to the
Indiana Environmental Special Fund and shall be remitted to:

Office of Solid and Hazardous Waste Management
Indiana Department of Environmental Management
100 North Senate

Indianapolis, IN 46206-7060

Attention: Cashier
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AU payments shall reference the name and EPA I.D. number of the
Facility, the Respondent's name and address, and the Department cause
number of this action (H-11187). Copies of the transmittal of payment
shall be sent simultaneously to the Project Coordinator.

The stipulated penalties set forth in this Section do hot preclude the
Department from pursuing any other remedies or sanctions, other than
monetary sanctions, which may be available to the Department by reason
of Respondent's failure to comply with any of the requirements of this
Order.

The Department may exercise its discretion in any instance and not
demand payment of stipulated penalties where they might otherwise be
due hereunder. In determining whether or not to exercise such
discretion, the Department may consider Respondent's overall
implementation of and adherence to this Order.

14. DISPUTE RESOLUTION

This Section shall apply to any dispute arising under any section of this
Order, unless specifically excepted.

Within sixty (60) calendar days after IDEM receives a report, plan or
other document submitted to it by Respondent under this Order, IDEM
shall either approve of such report, plan or document or specify in a
written notice to Respondent the alleged deficiencies thereof. Within
sixty (60) calendar days following a meeting with IDEM to discuss such
deficiencies, Respondent shall either correct the alleged deficiencies and
resubmit said report, plan or document to IDEM or provide a written
response to IDEM as to why the report, plan, or document should be
approved.

The parties shall use their best efforts to resolve, in good faith, all
disputes or differences of opinion informally. If, however, disputes arise
concerning this Order (including any decision, approval, or disapproval
by IDEM) which the parties are unable to resolve informally, the
Respondent may present written notice of such dispute to IDEM and set
forth specific points of dispute and the position of the Respondent. This
written notice shall be submitted no later than fourteen (14) calendar
days after the Respondent discovers the IDEM project manager and the
Respondent's remediation manager are unable to resolve the dispute. The
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Respondent's remediation manager or the Department's project manager
will notify the other immediately by telephone or other appropriate
methods of communication, prior to written notice, when it is believed
the parties are unable to resolve a dispute.

d. IDEM shall provide a written response to the Respondent setting forth its
position and the basis therefor. During the twenty-one (21) calendar days
following the receipt of the response, the parties shall attempt to
negotiate in good faith a resolution of their differences.

e. Following the expiration of the time periods described in the
_immediately preceding paragraph, if IDEM concurs with the position of
the Respondent, the Respondent shall be notified in writing and this
Order shall be modified to include any necessary extension of time or
variances of work. If IDEM does not concur with the position of the
Respondent, IDEM, through the Commissioner or her/his designate,
shall resolve the dispute, based upon and consistent with the terms of
this Order, and shall provide written notification of such resolution to
the Respondent. Respondent retains its rights to judicial appeal and the
dispute shall be resolved under IC 4-21.5-5.

f. The dates for submission of the reports, plans, and other documents
required in this Order and the schedules and plans to be submitted
hereunder do and will represent the parties' best professional judgement
and are and will be based on available information. If, after a plan has
been approved by IDEM, there is cause to modify that plan due to
unforeseen circumstances, Respondent shall give written notification
thereof to IDEM. Such notification shall include the proposed revision
to the plan and the reasons therefor. After IDEM receives such
notification, IDEM shall either approve of such proposed revision or
specify in written notice to Respondent the alleged deficiencies thereof.
Within twenty-one (21) calendar days of Respondent's receipt of such a
notice of deficiency, Respondent shall either correct the alleged
deficiencies and resubmit the notification or provide a written response
to IDEM as to why the revision should be approved. The parties hereto
shall act in good faith ijj attempting to resolve any such disputes. If the
parties are unable to resolve their dispute within twenty-one (21)
calendar days after Respondent's response to IDEM's notice of
deficiency, either party may have this dispute resolved under IC 4-21.5.

g. Elements of work and any actions required as a result of such dispute
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resolution shall immediately be incorporated, if necessary, into the
appropriate plan or procedure, and into this Order. The Respondent
shall proceed with all remaining work according to the modified plan or
procedure.

15. RESERVATION OF RIGHTS

a. The Department and the Respondent each expressly reserve all rights and
defenses that each may have, pursuant to any available legal authority
unless expressly waived herein.

b. The Department hereby reserves all of its statutory and regulatory
powers, authorities, rights, remedies, both legal and equitable, which
may pertain to Respondent's failure to comply with any of the
requirements of the Order, including without limitation the assessment of
penalties under IC 13-7 except as compromised in section 13 above.
This Order shall not be construed as a covenant not to sue, release,
waiver or limitation of any rights, remedies, powers and/or authorities,
civil or criminal, which the Department has, or any other statutory,
regulatory or common law enforcement authority of the State of Indiana
except as to the actions ordered herein and completed satisfactorily.

c. Compliance by Respondentwith the terms of this Order shall not relieve
Respondent of its obligations to comply with IC 13-7, 329 IAC 3.1 or
any other applicable local, state or federal laws and regulations.

d. The Department and the Respondent shall take all necessary steps to
secure the approval and oversight of The United States Environmental
Protection Agency - Region V (US EPA) in regard to the execution of
this Order and its associated work plans.

e. This Order is not intended to be nor shall it be construed as a permit.
This Order does not relieve Respondent of any obligation to obtain and
comply with any local, state or federal permits.

f. The Department reserves the right to perform any portion of the work
consented to herein or any additional site characterization, feasibility
study, and response/corrective actions as it deems necessary to protect
public health and the environment and to seek reimbursement of the
costs of such actions.
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16. FORCE MAJEURE

a. Respondent shall cause all work to be performed within the time limits
set forth herein, unless performance is delayed by events which
constitute a "Force Majeure". For purposes of this Order, a "Force
Majeure" is defined as any event arising from causes not foreseeable or
circumstances beyond the reasonable control of the Respondent which
could not be overcome by due diligence and which delays performance
of any obligations required by this Order. Such events do not include
customary and foreseeable increased costs of performance, changed
economic circumstances, or normal precipitation events. A failure to
obtain required access to property of third parties, provided Respondent
has exercised due diligence in attempting to obtain such access, which
prohibits or delays performance shall be deemed a Force Majeure event.
Respondent shall have the burden of proving all claims of Force
Majeure.

b. The Respondent shall notify the Department by calling within three (3)
business days and by writing no later than seven (7) calendar days after
discovery of any event which the Respondent contends is a Force
Majeure. Such notification shall describe the anticipated length of the
delay, the cause or causes of the delay, the measures taken or to be taken
by the Respondent to minimize the delay, and the timetable by which
these measures will be implemented. The decision of whether an event is
a Force Majeure shall be made by the Assistant Commissioner of the
Office of Solid and Hazardous Waste or his/her designate. Said decision
shall be immediately communicated to the Respondent.

c. To the extent that the delay is attributable to a Force Majeure, the time
period for performance under this Order shall be extended for the time
period of delay attributable to the event constituting the Force Majeure.

17. OTHER CLAIMS

' Nothing herein is intended to release, discharge, or in any way affect any
claims, causes of action or demands in law or equity which the parties may have
against any person, firm, partnership or corporation not a party to this Order for
any liability it may have arising out of, or relating in any way to the generation,
storage, treatment, handling, transportation, release or disposal of any
materials, hazardous substances, hazardous waste, hazardous waste constituents,
contaminants, or pollutants at, to, or from the properties covered by this order.
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The parties to this Order expressly reserve all rights, claims, demands and
causes of action they may have against any and all other persons and entities
who are not parties to this Order, and as to each other for matters not covered
hereby.

18. OTHER APPLICABLE LAWS

All actions required to be taken pursuant to this Order shall be undertaken in
accordance with the requirements of all applicable local, stateand federal laws
and regulations. Respondent shall obtain or cause its representatives to obtain
all permits and approvals necessary under such laws and regulations.

19. INDEMNIFICATION OF THE STATE OF INDIANA

Respondent agrees to indemnify and save and hold harmless the State of
Indiana, its agencies, departments, agents, and employees from any and all
claims or causes of action arising from or on account of acts or omissions of
Respondent or its agents, receivers, and trustees in carrying out activities
required by this Order.

20. SUBSEQUENT MODIFICATION

a. This Order may only be amended by mutual agreement of the
Department and Respondent. Such amendments shall be in writing, shall
be signed by both parties, shall have as their effective date the date on
which they are signed by the Department and shall be incorporated into
this Order by reference. >

b. Any reports, plans, specifications, schedules, and attachments required
by this Order are, upon written approval by the Department,
incorporated into this Order by reference.

c. No informal advice, guidance, suggestions, or comments by the
Department regarding reports, plans, specifications, schedules, and any
other writing submittedjiby Respondent will be construed as relieving
Respondent of its obligation to obtain written approval, if and when
required by this Order.
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21. SEVERABILITY

If any provision or authority of this Order or the application of this Order to any
party or circumstances is held by any judicial or administrative authority to be
invalid, the application of such provisions to other parties or circumstances and
the remainder of the Order shall remain in force and shall not be affected

thereby.

22. REIMBURSEMENT OF OVERSIGHT COSTS

A third party shall review risk assessment(s) submitted by Respondent, and the
Respondent shall pay for such review. The reviewer shall be chosen by IDEM
after approval is given by Respondent. Approval by Respondent shall be based
on the professional qualifications and experience in reviewing risk assessments,
potential conflict of interest, cost, and other appropriate factors. The reviewer
shall provide to IDEM and Respondent a written evaluation of the technical
merits and validity of the risk assessment(s), as consistent with US EPA
guidance.

23. TERMINATION AND SATISFACTION

The provisions of this Order shall be deemed satisfied upon Respondent's
receipt of written notice from the Department that Respondent has
demonstrated, to the satisfaction of the Department, that the terms of this Order,
including any additional tasks determined by the Department to be required
pursuant to this Order, or any continuing obligation or promises (e.g., Record
Retention, Reservation of Rights) have been satisfactorily completed. Said
notice shall not be unreasonably withheld.

24. EFFECTIVE DATE

The effective date of this Order shall be the date on which Respondent receives
the Notice of Approval of this Agreed Order. Because this Order was entered
with the consent of both parties, Respondent waives its right to request a public
hearing pursuant to IC 4-21.5-3-7, and judicial review of the Order pursuant to
IC 4-21.5-5. *



IT IS SO AGREED AND ORDERED:

TECHNICAL RECOMMENDATION

BY: ^^j/£^ ^
Michael E. Sictfels, Chief
Corrective Action Section

Indiana Department of
Environmental Management

DATE: 7//5/9V

OFFICE OF LEGAL COUNSEL

BY: (2*£LjX2^~
Catherine A. Gibbs

Office of Legal Counsel
Indiana Department of
Environmental Management

DATE: <=> u *?s

BY:

-30-

ATTORNEY FOR RESPONDENT

BY: /bu*l/$. ^far,^-^.

TITLE: d+rtrVrvU^

DATE: to/??/??

AMOCO OIL COMPANY

Daniel H. Wilson

TITLE: Manager of. Whiting
Business Unit

DATE: ///l/lf

APPROVED BY THE INDIANA DEPARTMENT OF ENVIRONMENTAL

MANAGEMENT this Y/7/of A<L- • , 1995.

Qj$t*=4^'
f. Commissioner

Indiana department of Environmental
Management



EXHIBIT A

INTERIM MEASURES WORKPLAN

Amoco Oil Company, Whiting Refinery
2815 Indianapolis Blvd.

Whiting, Indiana

CAUSE NO. H-l 1187

Total Pages: 3

Respondent, shall prepare an Interim Measures Workplan. The workplan shall include the
development ofseveral plans which shall be prepared concurrently.

A. Interim Measures Objectives

The workplan shall specify the objectives of the interim measures, demonstrate how the
interim measures will abate releases and threatened releases, and to the extent possible, be
consistent and integrated with any long-term solution at the facility. The Interim Measures
Workplan will include adiscussion of the technical approach, engineering design, engineering
plans, schedules, budget, and personnel. The workplan will also include adescription of
qualifications ofpersonnel performing or directing the interim measures, including contractor
personnel. This plan shall also document the overall management approach to the interim
measures.

B. Relationship of Interim Measures to RCRA Facility Investigation

1. All Interim Measures activities shall be described in the RCRA Facility
Investigation Description of Current Conditions (Task I of the RFI).

2. The RCRA Facility Investigation (RFI) Workplan shall incorporate all interim
measure activities, under the Health and Safety Planand the Community
Relations Plan.

C. Reports

1. Workplan. The Respondent shall submit a draft Workplan as described above.
The Workplan shall be finalized incorporating comments received on the draft
submission.

2. Progress Reports. The Respondent shall provide the Department with signed
monthly progress reports containing:



A-2

a. A description and estimate of the percentage of the Interim Measures
completed;

b. Summaries of all findings;

c. Summaries of all changes made in the Interim Measures during the
reporting period;

d. Summaries of all contacts with representatives of the local community,
public interest groups, or State or local government agencies (other than
the Department) during the reporting period;

e. Summaries of all problems or potential problems encountered during the
reporting period;

f. Actions being taken to rectify problems;

g. Changes in personnel during the reporting period;

h. Projected work for the next reporting period; and

i. Copies of daily reports, inspection reports, laboratory/monitoring data,
etc.

3. Interim Measures Implementation Report. At the completion of the Interim
Measures project (except for long-term operations, maintenance, and
monitoring), the Respondent shall submit a draft Interim Measures
Implementation Report to the Department. The Report shall document that the
project is consistent with Interim Measures objectives and that the Interim
Measures are performing adequately. The Report shall include, but not be
limited to the following elements:

a. Synopsis of the Interim Measures and certification of the design and
construction;

b. Explanation of any modifications to the plan and why these were
necessary to the project*.

c. Listing of criteria, established before the Interim Measures were
initiated, for judging the functioning of the Interim Measures and
explanations of any modification to these criteria;
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d. Results of Facility monitoring, indicating that the Interim Measures are
meeting or exceeding the performance criteria; and

e. Explanation of any continuing operation and maintenance (including
monitoring) to be undertaken at the Facility.

This reportshall include all of the inspection summary reports, inspection data
sheets, problem identification and corrective measure reports, block evaluation
reports, photographic reporting data sheets, design engineers' reports, deviation
from design and material specifications (with justifying documentation) and as-
built drawings.

The Report shall be finalized, incorporating comments received on draft
submissions.

At the completion of the interim measures, the Respondent shall submit to the Indiana
Department of Environmental Management a report which documents all interim measure
activities.
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EXHIBIT B

SCOPE OF WORK FOR A RCRA FACILITY INVESTIGATION (RFI)

Amoco Oil Company, Whiting Refinery
2815 Indianapolis Blvd.

Whiting, Indiana

PURPOSE

The purpose of this RCRA Facility Investigation is to determine the nature and extent of
releases of hazardous waste or hazardous waste constituents from regulated units, solid waste
management units (SWMUs), and other areas at the facility and to gather all necessary data to
support the Corrective Measures Study. Amoco Oil Company (Respondent), shall furnish all
personnel, materials, and services necessary for, or incidental to, performing the RCRA
remedial investigation.

SCOPE

The RCRA Facility Investigation consists of seven (7) tasks:

Task I: Description of Current Conditions

A. Facility Background
B. Nature and Extent of Contamination

C. Implementation of Interim Measures

Task II: Pre-Investigation Evaluation of Corrective Measure Technologies

Task HI: RFI Workplan Requirements

A. Project Management Plan *.
B. Data Collection Quality Assurance Plan
C. Data Management Plan
D. Health and Safety Plan
E. Community Relations Plan
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Task IV: Facility Investigation

A.

B.

C.

D.

Environmental Setting
Source Characterization

Contamination Characterization

Potential Receptor Identification

TaskV : Investigation Analysis

A.

B.

Data Analysis
Protection Standards

Task VI:

:

Laboratory and Bench-Scale Studies

Task VII Reports

A. Preliminary and Workplan
B. Progress
C. Draft and Final . .

TASK I: DESCRIPTION OF CURRENT CONDITIONS

The Owner/Operator (Respondent) shall submit for approval by the Indiana Department of
Environmental Management (Department) a report providing the background information
pertinent to the facility, contamination, and interim measures as set forth below. The data
gathered during any previous investigations or inspections and other relevant data shall be
included.

A. Facility Background

The Owner/Operator's (Respondent's) report shall summarize the regional location,
pertinent boundary features, general facility physiography, hydrogeology, and
historical use of the facility for the treatment, storage or disposal of solid and
hazardous waste. The Owner/Operator's (Respondent's) report shall include:

1. Maps depicting the following:
i.

a. General geographic location, at least encompassing a five (5) mile
radius;
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b. Property lines, with the owners of all adjacent property clearly indicated;

c. Topography and surface drainage (with a contour interval of one (1)
foot and a scale of 1 inch = 100 feet) depicting all waterways, wedands,
floodplains, water features, drainage patterns, and surface-water
containment areas;

d. All tanks, building, utilities, paved areas, easements, rights-of-way, and
other features;

e. All solid or hazardous waste treatment, storage or disposal areas active
after November 19, 1980;

f. All known past solid or hazardous waste treatment, storage or disposal
areas regardless of whether they were active on November 19, 1980;

g. All past and present product and waste underground tanks or piping;

h. Surrounding land uses (residential, commercial, agricultural,
recreational); and

i. The location of all residential, production and ground-water monitoring
wells. These wells shall be clearly labeled and have ground and top of
casing elevations and construction details included (include all known
information on residential wells).

2. A history and description of ownership and operation, solid and hazardous
waste generation, treatment, storage and disposal activities at the facility;

3. Approximate dates or periods of past product and waste spills, identification of
the materials spilled, the amount spilled, the location where spilled, and a
description of the response actions conducted (local, state, or federal response
units or private parties), including any inspection reports or technical reports
generated as a result of the response; and

4. A summary of past permits requested and/or received, any enforcement actions
and their subsequent responses and a list of documents and studies prepared for
the facility. *.

B. Nature and Extent of Contamination

The Owner/Operator (Respondent) shall prepare and submit for Department approval a
preliminary report describing the existing information on the nature and extent of
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contamination.

1. Where feasible, the Owner/Operator's (Respondent's) report shall summarize all
possible source areas of contamination. This, at a minimum, should include all
regulated units, solid waste management units, spill areas, and other suspected
source areas of contamination. For each area, the Owner/Operator
(Respondent) shall identify the following:

a. Location of unit/area (which shall be depicted on a facility map);

b. Quantities of solid and hazardous wastes handled;

c. Hazardous waste or constituents; and

d. Identification of areas where additional information is necessary.

2. The Owner/Operator (Respondent) shall prepare an assessment and description
of the existing degree and extent of contamination. This should include:

a. Available monitoring data and qualitative information on locations and
levels of contamination at the facility;

b. All potential migration pathways including information on geology,
pedology, hydrogeology, physiography, hydrology, water quality,
meteorology, and air quality; and

c. The potential impacts on human health and the environment, including
demography, ground-water and surface-water use, and land use.

C; Implementation of Interim Measures

Current and past interim measures are described in Exhibit I to the Agreed Order to
which this Exhibit is attached. The Owner/Operator (Respondent's) report shall
document any additional interim measures which were or are being undertaken at the
facility. This shall include:

1. Objectives of the interim measures: how the measure is mitigating a potential
threat to human health and the^environment and/or is consistent with and
integrated into any long term solutionat the facility;

2. Design, construction, operation, and maintenance requirements;

3. Schedules for design, construction and monitoring; and
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4. Schedule for progress reports.

TASK II: PRE-INVESTIGATION EVALUATION OF CORRECTIVE MEASURE
TECHNOLOGIES

Prior to starting the facility investigation, the Owner/Operator (Respondent) shall submit to the
Department a report that identifies the potential corrective measure technologies that may be
used on-site oroff-site for the containment, treatment, remediation, and/or disposal of
contamination. This report shall also identify any field data that needs to be collected in the
facility investigation to facilitate the evaluation and selection of the final corrective measure or
measures (e.g., compatibility of waste and construction materials, information to evaluate
effectiveness, treatability of wastes, etc.).

TASK HI: RFI WORKPLAN REQUIREMENTS

The Owner/Operator (Respondent) shall prepare a RCRA Facility Investigation (RFI)
Workplan. This RFI Workplan shall include the development of several plans, which shall be
prepared concurrendy. During the RCRA Facility Investigation, it may be necessary to revise
the RFI Workplan to increase or decrease the detail of information collected to accommodate
the facility specific situation. The RFI Workplan includes the following:

A. Project Management Plan

The Owner/Operator (Respondent) shall prepare a Project Management Plan which will
include a discussion of the technical approach, schedules, budget, and personnel. The
Project Management Plan will also include a description of qualifications of personnel
performing or directing the RFI, including contractor personnel. This plan shall also
document the overall management approach to the RCRA Facility Investigation.

B. Data Collection Quality Assurance Plan

The Owner/Operator (Respondent) shall prepare a plan to document all monitoring
procedures: sampling, field measurements and sample analysis performed during the
investigation to characterize the environmental setting, source, and contamination, so as
to ensure that all information, data and resulting decisions are technically sound,
statistically valid, and properly documented.

*.

1. Data Collection Strategy
;

The strategy section of the Data Collection Quality Assurance Plan shall include
but not be limited to the following:
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a. Description of the intended uses for the data, and the necessary level of
precision and accuracy for these intended uses;

b. Description of methods and procedures to be used to assess the
precision, accuracy and completeness of the measurement data; •

c. Description of the rationale used to assure that the data accurately and
precisely represent a characteristic of apopulation, parameter variations
at the sampling point, a process condition or an environmental condition.
Examples offactors which shall be considered and discussed include:

(1) Environmental conditions at the time ofsampling;

(2) Number of sampling points;

(3) Representativeness of selected media; and

(4) Representativeness of selected analytical parameters.

d. Description of the measures to be taken to assure that the following data
sets can be compared to each other:

(1) RFI data generated by the Owner/Operator (Respondent) over
same time period;

(2) RFI data generated by an outside laboratory or consultant versus
data generated by the Owner/Operator (Respondent);

(3) Data generated by separate consultants or laboratories; and

(4) Data generated by an outside consultant or laboratory over same
time period.

e. Details relating to the schedule and information to be provided in quality
assurance reports. The reports should include but not be limited to:

(1) Periodic assessment of measurement data accuracy, precision,
and completeness;

(2) Results of performance audits; /

(3) Results of system audits;
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(4) Significant quality assurance problems and recommended
solutions; and

(5) Resolutions of previously stated problems.

Sampling

The sampling section of the Data Collection Quality Assurance Plan shall
discuss:

a. Selecting appropriate sampling locations, depths, etc.;

b. Providing a statistically sufficient number of sampling sites;

c. Measuring all necessary ancillary data;

d. Determining conditions under which sampling should be conducted;

e. Determining which media are to be sampled (e.g., ground water, air,
soil, sediment, etc.);

f. Determining all parameters to be measured and where;

g. Selecting the frequency of sampling and length of sampling period;

h. Selecting the types of sample (e.g., composites vs. grabs) and number of
samples to be collected per sampling site;

i. The exact sampling procedures to be followed by sampling personnel
from arrival to and departure from the sampling site, (be specific);

j. Measures to be taken to prevent contamination of the sampling
equipment and cross contamination between sampling site;

k. Documenting field sampling operations and procedures, including;

(1) Documentation of procedures for preparation of reagents or
supplies which become an integral part of the sample (e.g.,
filters, and absorbing reagents);

(2) Procedures and forms for recording the exact location and
specific considerations associated with sample acquisition;
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(3) Documentation of specific sample preservation method;

(4) Calibration of field devices;

(5) Collection of replicate samples (i.e., field duplicates);

(6) Submission of field-biased blanks, where appropriate;

(7) Potential interferences present at the facility;

(8) Construction materials and techniques, associated with
monitoring wells and piezometers;

(9) Field equipment listing and sample containers;

(10) Sampling order; and

(11) Decontamination procedures.

1. Selecting appropriate sample containers;

m. Sample preservation; and,,

n. Chain-of-custody, including:

(1) Standardized field tracking reporting forms to establish sample
custody in the field prior to and during shipment; and

(2) Pre-prepared sample labels containing all information necessary
for effective sample tracking.

Field Measurements

The Field Measurements section of the Data Collection Quality Assurance Plan
shall discuss:

a. Selecting appropriate field measurement locations, depths, etc.;

•I ' *
b. Providing a statistically sufficient number of field measurements;

c. Measuring all necessary ancillary data;

d. Determining conditions under which field measurement should be
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conducted;

e. Determining which media are to be addressed by appropriate field
measurement (e.g., ground water, air, soil, sediment, etc.);

f. Determining which parameters are to be measured and where;

g. Selecting the frequency of field measurement and length of field
measurements period; and

h. Documenting field measurement operations and procedures, including:

(1) Procedures and forms for recording raw data and the exact
location, time, and facility-specific considerations associated with
the data acquisition;

(2) Calibration of field devices;

(3) Collection of replicate measurements;

(4) Submission of field-biased blanks, where appropriate;

(5) Potential interferences present at the facility;

(6) Construction materials and techniques associated with monitoring
wells and piezometers used to collect field data;

(7) Field equipment listing;

(8) Order in which field measurements were made; and

(9) Decontamination procedures.

Sample Analysis

The Sample Analysis section of the Data Collection Quality Assurance Plan
shall specify the following:

i.

a. Chain-of-custody procedures, including:

(1) Identification of a responsible party to actas sample custodian at
the laboratory facility authorized to sign for incoming field
samples, obtain documents of shipment, and verify the data
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entered onto the sample custody records;

(2) Provision for a laboratory sample custody log consisting of
serially numbered standard lab-tracking report sheets; and

(3) Specification of laboratory sample custody procedures for sample
handling, storage, and dispersement for analysis.

b. Sample storage procedures and storage times;

c. Sample preparation methods;

d. Analytical procedures, including:

(1) Scope and application of the procedure;

(2) Sample matrix;

(3) Potential interferences;

(4) Precision and.accuracy of the methodology; and

(5) Method detection limits.

e. Calibration procedures and frequency;

f. Data reduction, validation and reporting;

g. Internal quality control checks, laboratory performance and systems
audits and frequency, including:

(1) Method blank(s);

(2) Laboratory control sample(s);

(3) Calibration check sample(s);

(4) Replicate sample(s),;

(5) Matrix-spiked sample(s);

(6) "Blind" quality controlsample(s);
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(7) Control charts;

(8) Surrogate samples;

(9) Zero and span gases;

(10) Reagent quality control checks; and

(11) Requests for laboratory audits.

h. Preventive maintenance procedures and schedules;

i. Corrective action (for laboratory problems); and

j. Turnaround time.

C. Data Management Plan

The Owner/Operator (Respondent) shall develop and initiate a Data Management Plan
to document and track investigation data and results. This plan shall identify and set up
data documentation materials and procedures, project file requirements, and
project-related progress reporting procedures and documents. The plan shall also
provide the format to be used to present the raw data and conclusions of the
investigation.

1. Data Record

The data record shall include the following:

a. Unique sample or field measurement code;

b. Sampling or field measurement location and sample or measurement
type;

c. Sampling or field measurement raw data;

d. Laboratory analysis ID number;

e. Property or component measured; and

f. Result of analysis (e.g., concentration).
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2. Tabular Displays

The following data shall be presented in tabular displays:

a. Unsorted (raw) data;

b. Results for each medium, or for each constituent monitored;

c. Data reduction for statistical analysis;

d. Sorting of data by potential stratification factors (e.g., location, soil
layer, topography); and

e. Summary data.

3. Graphical Displays

The following data shall be presented in graphical formats (e.g., bar graphs,
line graphs, area or plan maps, isopleth plots, cross-sectional plots or transects,
three dimensional graphs, etc.):

a. Sampling location and sampling grid;

b. Boundaries of sampling area, and areas where more data are required;

c. Levels of contamination at each sampling location;

d. Geographical extent of contamination;

e. Contamination levels, averages, and maxima;

f. Changes in concentration in relation to distance from the source, time,
depth or other parameters; and

g. Features affecting intramedia transport and show potential receptors.

D. Health and Safety Plan

The Owner/Operator (Respondent) shall prepare a facility Health and Safety Plan.

1. Major elements of the Health and Safety Plan shall include:

a. Facility description including availability of resources such as roads,
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water supply, electricity and telephone service;

b. Describe the known hazards and evaluate the risks associated with
possible incidents and with each activity conducted;

•

c. List key personnel and alternates responsible for site safety, response
operations, and for protection of public health;

d. Delineate work area;

e. Describe levels of protection to be worn by personnel in work area;

f. Establish procedures to control site access;

g- Describe decontamination procedures for personnel and equipment;

h. Establish site emergency procedures;

i. Address emergency medical care for possible injuries and toxicological
problems;

J- Describe requirements for an environmental surveillance program;

k. Specify any routine and special training required for responders; and

1. Establish procedures for protecting workers from weather-related
problems.

2. The facility Health and Safety Plan shall be consistent with:

a. NIOSH Occupational Safety and Health Guidance Manual for Hazardous
Waste Site Activities (1985);

b. U.S. EPA Order 1440.1-Respiratory Protection;

c. U.S. EPA Order 1140.3-Health and Safety Requirements for Employees
engaged in Field Activities;

d. Facility Contingency Plan;

e. U.S. EPA Standard Operating Safety Guide (1984);

f. OSHA regulations particularly in 29 CFR 1910 and 1926;
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g. State and local regulations; and

h. Other Department or U.S. EPA guidance.

E. Community Relations Plan

The Owner/Operator (Respondent) shall prepare a plan, for the dissemination of
information to the public regarding investigation activities and results.

TASK IV: FACILITY INVESTIGATION

The Owner/Operator (Respondent) shall conduct those investigations necessary to:
Characterize the facility; define the source where practical and feasible; define the degree and
extent of contamination; and identify actual or potential receptors.

The investigations should result in data of adequate technical quality to support the
development and evaluation of the corrective measure alternative or alternatives during the
Corrective Measures Study.

The site investigation activities shall follow the plans set forth in Task III. All sampling and
analyses shall be conducted in accordance with the Data Collection Quality Assurance Plan.
All sampling locations shall be documented in a log and identified on a detailed site map.

A. Environmental Setting

The Owner/Operator (Respondent) shall collect information to supplement and verify
existing information on the environmental setting at the facility. The Owner/Operator
(Respondent) shall characterize the following:

1. Hydrogeology

The Owner/Operator shall conduct a program to evaluate hydrogeologic
conditions at the facility. This program shall provide the following information:

a. A description of the regional and facility specific geologic and
hydrogeologic characteristics affecting ground water flow beneath the
facility, including:

(1) Regional and facility-specific stratigraphy: description of strata
including strike and dip, identification of stratigraphic contacts;
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(2) Structural geology: description of local and regional structural
features (e.g., folding, faulting, tilting, jointing, etc.);

(3) Depositional history;

(4) Identification and characterization of areas and amounts of
recharge and discharge;

(5) Regional and facility-specific ground water flow patterns; and

(6) Characterize seasonal variations in the ground water flow regime.

b. An analysis of any topographic features that might influence the ground
water flow system. (Note: Stereographic analysis of aerial photographs
may aid in this analysis).

c. Based on field data, test, and cores, a representative and accurate
classification and description of the hydrogeologic units which may be
part of the migration pathways at the facility (i.e., the aquifers and any
intervening saturated and unsaturated units), including:

(1) Hydraulic conductivity and porosity (total and effective);

(2) Lithology, grain size, sorting, degree of cementation;

(3) An interpretation of hydraulic interconnections or the lack
thereof, between saturated zones; and

(4) The attenuation capacity and mechanisms of the natural earth
materials (e.g., ion exchange capacity, organic carbon content,
mineral content, etc.).

d. Based on field studies and cores, structural geology and hydrogeologic
cross sections showing the extent (depth, thickness, lateral extent) of
hydrogeologic units which may be part of the migration pathways
identifying:

(1) Sand and gravekdeposits in unconsolidated deposits;

(2) Zones of fracturing or channeling in consolidated or
unconsolidated deposits;

(3) Zones of higher permeability or low permeability that might
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direct and restrict the flow of contaminants;

(4) The uppermost aquifer: geologic formation, group of formations,
or part of a formation capable of yielding a significant amount of
ground water to wells or springs; and

(5) Water-bearing zones above the first confining layer that may
serve as a pathway for contaminant migration including perched
zones of saturation.

e. Based on data obtained from ground water monitoring wells and
piezometers installed upgradient and downgradient of the potential
contaminant source, a representative description of water level or fluid
pressure monitoring including:

(1) Water-level contour and/or potentiometric maps;

(2) Hydrologic cross sections showing vertical gradients;

(3) The flow system, including the vertical and horizontal
components of flow; and

(4) Any temporal changes in hydraulic gradients, (e.g., seasonal
influences).

f. A description of manmade influences that may affect the hydrogeology
of the site, identifying:

(1) Active and inactive local water-supply and production wells with
an approximate rate and schedule of pumping; and

(2) Manmade hydraulic structures (pipelines, french drains, ditches,
unlined ponds, septic tanks, NPDES outfalls, retention areas,
etc.).

2. Soils

The Owner/Operator (Respondent) shall conduct a program to characterize the
soil and rock units above the water table in the vicinity of the contaminant
release(s). Such characterization shall include but not be limited to, the
following information:

a. SCS soil classification;
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b. Surface soil distribution;
c. Soil profile, including ASTM classification of soils;
d. Transects of soil stratigraphy;
e. Hydraulic conductivity (saturated and unsaturated);
f. Relative permeability;
g. Bulk density;
h. Porosity;
i. Soil sorptive capacity;
j. Cation exchange capacity (CEC);
k. Soil organic content;
1. Soil pH;
m. Particle size distribution;
n. Depth of water table;
o. Moisture content;
p. Effect of stratification on unsaturated flow;
q. Infiltration;
r. Evapotranspiration;
s. Storage capacity;
t. Vertical flow rate; and
u. Mineral content.

Surface Water and Sediment

The Owner/Operator (Respondent) shall conduct a program to characterize the
surface-water bodies in the vicinity of the facility. Such characterizationshall
include, but not be limited to, the following activities and information:

a. Description of the intermittent and permanent surface-water bodies
including:

(1) For lakes: location, elevation, surfacearea, in-flow, out-flow,
depth, temperature stratification, and volume;

(2) For impoundments: location, elevation, surface area, depth,
volume, freeboard, and purpose of impoundment;

(3) For streams, ditches, drains, swamps and channels: location,
elevation, flow,<ivelocity, depth, width, seasonal fluctuations, and
flooding tendencies (i.e., 100 year and 500 year events):

(4) Drainage patterns; and

(5) Evapotranspiration.



B-18

b. Description ofthe chemistry ofthe natural surface water and sediments.
This includes determining the pH, total dissolved solids, total suspended
solids, biological oxygen demand, alkalinity, conductivity, dissolved
oxygen profiles, nutrients (NH3, N03-, P04-3), chemical oxygen
demand, total organic carbon, specific contaminant concentrations, etc.

c. Description of sediment characteristics including:

(1) Deposition area;

(2) Thickness profile; and

(3) Physical and chemical parameters (e.g., grain size, density,
organic carbon content, ion exchange capacity, pH, etc.)

4. Air

The Owner/Operator (Respondent) shall provide information characterizing the
climate in the vicinity of the facility. Such information shall include, but not be
limited to:

a. Adescription of the following meteorological information:

(1) Annual and monthly rainfall averages;

(2) Monthly temperature averages and extremes;

(3) Wind speed and direction;

(4) Relative humidity/dew point;

(5) Atmospheric pressure;

(6) Evaporation data;

(7) Development of inversions; and

(8) Climate extremes that have been known to occur in the vicinity ot
the facility, including frequency of occurrence.

b. Adescription of topographic and manmade features which affect air flow
and emission patterns, including:
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(1) Ridges or hills;

(2) Valleys;

(3) Surface water bodies (e.g. rivers, lakes, ponds, etc.);

(4) Wind breaks and forests; and

(5) Buildings and related structures..

B. Source Characterization

Where practical and feasible, the Owner/Operator (Respondent) shall collect analytic
data to completely characterize the wastes and the areas where wastes have been
placed, collected or removed including: type; quantity; physical form; disposition
(containment or nature of deposits); and facility characteristics affecting release (e.g.,
facility security, engineered barriers, etc.). This shall include quantification of the
following specific characteristics, at each source area:

1. Unit/Disposal Area Characteristics:

a. Location of unit/disposal area;
b. Type of unit/disposal area;
c. Design features;
d. Operating practices (past and present);
e. Period of operation;
f. Age of unit/disposal area;
g. General physical conditions; and
h. Method used to close the unit/disposal area.

2. Waste Characteristics:

a. Type of waste placed in the unit;

(1) Hazardous classification (e.g., flammable, reactive, corrosive,
oxidizing or reducing agent);

(2) Quantity; and

(3) Chemical composition.
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b. Physical and chemical characteristics;

(1) Physical form (solid, liquid, gas);
(2) Physical description (e.g., powder, oily sludge);
(3) Temperature;
(4) pH;
(5) General chemical class (e.g., acid, base, solvent);
(6) Molecular weight;
(7) Density;
(8) Boiling point
(9) Viscosity;
(10) Solubility in water;
(11) Cohesiveness of the waste;
(12) Vapor pressure;
(13) Flash point.

c. Migration and dispersal characteristics of the waste;

(1) Sorption;
(2) Biodegradability, bioconcentration, biotransformation;
(3) Photodegradation rates;
(4) Hydrolysis rates; and
(5) Chemical transformations.

The Owner/Operator (Respondent) shall document the procedures used in making
the above determinations.

C. Contamination Characterization

Where applicable, the Owner/Operator (Respondent) shall collect analytical data on
ground water, soils, surface water, sediment, and subsurface gas contamination in the
vicinity of the facility. This data shall be sufficient to define the extent, origin,
direction, and rate of movement of contaminant plumes. Data shall include time and
location of sampling, media sampled, concentrations found, and conditions during
sampling, and the identity of the individuals performing the sampling and analysis.
The Owner/Operator (Respondent) shall address the following types of contamination
at the facility.

1. Ground Water Contamination

The Owner/Operator (Respondent) shall conduct a Ground Water Investigation
, to characterize any plumes of contamination at the facility. This investigation

shall at a minimum provide the following information:
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a. A description of the horizontal and vertical extent of any immiscible or
dissolved plume(s) originating from the facility;

b. The horizontal and vertical direction of contamination movement;

c. The velocity of contaminant movement;

d. The horizontal and vertical concentration profiles of all hazardous waste
constituents in the plume(s);

e. An evaluation of factors influencing the plume movement; and

f. An extrapolation of future contaminant movement.

The Owner/Operator (Respondent) shall document the procedures used in
making the above determinations (e.g., well design, well construction,
geophysics, modeling, etc.).

2. Soil Contamination

The Owner /Operator (Respondent) shall conduct an investigation to characterize
the contamination of the soil and rock units above the water table in the vicinity
of the contaminant release. The investigation shall include the following
information:

a. A description of the vertical and horizontal extent of contamination.

b. A description of contaminant and soil chemical properties within the
contaminant source area and plume. This includes contaminant
solubility, specification, adsorption, leachability, exchange capacity,
biodegradability, hydrolysis, photolysis, oxidation and other factors that
might affect contaminant migration and transformation.

c. Specific contaminant concentrations.

d. The velocity and direction of contaminant movement.
ft

e. An extrapolation of future contaminant movement.

The Owner/Operator (Respondent) shall document the procedures used in
making the above determinations.
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3. Surface-water and Sediment Contamination

The Owner/Operator shall conduct a surface-water investigation to characterize
contamination in surface-water bodies resulting from contaminant releases at the
facility.

The investigation shall include, but not be limited to, the following information:

a. A description of the horizontal and vertical extent of any immiscible or
dissolved plume(s) originating from the facility, and the extent of
contamination in underlying sediments;

b. The horizontal and vertical direction of contaminant movement;

c. The contaminant velocity;

d. An evaluation of the physical, biological and chemical factors
influencing contaminant movement;

e. An extrapolation of future contaminant movement; and

f. . A description of the chemistry of the contaminated surface waters and
sediments. This includes determining the pH, total dissolved solids,
specific contaminantconcentrations, etc.

The Owner/Operator (Respondent) shall document the procedures used in
making the above determinations.

4. Air Contamination

If relevant or applicable, the Owner/Operator (Respondent) shall conduct an
investigation to characterize the particulate and gaseous contaminants released
into the atmosphere: This investigation shall provide the following information:

a. A description of the horizontal and vertical direction and velocity of
contaminant movement;

b. The rate and amount o£the release; and

c. The chemical and physical composition of the contaminant(s) released,
including horizontal and vertical concentration profiles.

The Owner/Operator (Respondent) shall document the procedures used in
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making the above determinations.

5. Subsurface Gas Contamination

If relevant or applicable, the Owner/Operator (Respondent) shall conduct an
investigation to characterize subsurface gases emitted from buried hazardous
waste and hazardous constituents in the ground water. This investigation shall
include the following information:

a. A description of the horizontal and vertical extent of subsurface gas
migration;

b. The chemical composition of the gases being emitted;

c. The rate, amount, and density of the gases being emitted;

d. Horizontal and vertical concentration profiles of the subsurface gases
emitted.

The Owner/Operator (Respondent) shall document the procedures used in
making the above determinations.

D. Potential Receptors

The Owner/Operator (Respondent) shall collect data describing the human populations
and environmental systems that are susceptible to contaminant exposure from the
facility. Chemical analysis of biological samples may be needed. Data on observable
effects in ecosystems may also be obtained. The following characteristics shall be
identified.

1. Local uses and possible future uses of ground water:

a. Type of use (e.g., drinking water source: municipal or residential,
agricultural, domestic/non-potable, and industrial); and

b. Location of ground water users including wells and discharge areas.

2. Local uses and possible future<uses of surface waters draining the facility:

a. Domestic and municipal (e.g., potable and lawn/gardening watering);

b. Recreational (e.g., swimming, fishing);
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c. Agricultural;

d. Industrial; and

e. Environmental (e.g., fish and wildlife propagation).

3. Human use of or access to the facility and adjacent lands, including but not
limited to:

a. Recreation;

b. Hunting;

c. Residential;

d. Commercial;

e. Zoning; and

f. Relationship between population locations and prevailing wind direction.

4. A description of the biota in surface water bodies on, adjacent to, or affected by
the facility.

5. A description of the ecology overlying and adjacent to the facility.,

6. A demographic profile of the people who use or have access to the facility and
adjacent land, including, but not limited to: age; sex; and sensitive subgroups.

7. A description of any endangered or threatened species near the facility.

TASK V: INVESTIGATION ANALYSIS

The Owner/Operator (Respondent) shall prepare an analysis and summary of all facility
investigations and their results. The objective of this task shall be to ensure that the
investigation data are sufficient in quality (e.g., quality assurance procedures have been
followed) and quantity to describe die nature and extent of contamination, potential threat to
human health and/or the environment, and to^upport the Corrective Measures Study. A risk
assessment may be performed to determine the threat to human health and/or the environment
and to support the corrective measures study. Human health risk assessments will be
performed consistent with the United States Environmental Protection Agency (US EPA) Risk
Assessment Guidance for Superfund (RAGS; US EPA, 1989A, 1989B), the US EPA Guidance
for Exposure Assessment (US EPA, 1992A) and subsequendy published appropriate exposure
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and risk methods. Ecological risk assessments will be performed consistent with the EPA
Framework for Ecological Risk Assessment (US EPA, 1992, EPA630/R-92/001).

A. Data Analysis

The Owner/Operator (Respondent) shall analyze all facility investigation data outlined
in Task IV and prepare a report on the type and extent of contamination at the facility
including sources and migration pathways. The report shall describe the extent of
contamination (qualitative/quantitative) in relation to background levels indicative for
the area.

B. Protection Standards

1. Ground Water Protection Standards

For regulated units the Owner/Operator (Respondent) shall provide information
to support the Department's selection/development of Ground Water Protection
Standards for all hazardous waste found in the ground water during the Facility
Investigation (Task IV).

a. The Ground Water Protection Standards shall consist of:

(1) for any constituents listed in 329 IAC 3.1-10, the respective
value given in that table (maximum level) if the background level
of the constituent is below the given; or

(2) the background level of any constituent in the ground water; or

(3) a U.S. EPA approved Alternate Concentration Limit (ACL).

b. Information to support the U.S. EPA's subsequent selection of Alternate
Concentration Limits (ACL's) shall be developed by the Owner/Operator
(Respondent) in accordance with U.S. EPA guidance. For any proposed
ACL's the Owner/Operator (Respondent) shall include a justification
based upon the criteria set forth in 40 Code of Federal Regulations
(CFR) 264.94(b).

*.

c. Within thirty (30) days of receipt of the U.S. EPA's notification of
disapproval of any proposed ACL, the Owner/Operator (Respondent)
shall amend and submit revisions to the U.S. EPA.
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2. Other Relevant Protection Standards

The Owner/Operator (Respondent) shall identify all relevant and applicable
standards for the protection of human health and the environment (e.g. National
Ambient Air Quality Standards, Federally-approved state water quality
standards, etc.).

TASK VI: LABORATORY AND BENCH-SCALE STUDIES

The Owner/Operator (Respondent) shall conduct laboratory and/or bench scale studies to
determine the applicability of a corrective measure technology or technologies to facility
conditions. The Owner/Operator shall analyze the technologies, based on literature review,
vendor contracts, and pastexperience to determine the testing requirements.

The Owner/Operator shall develop a testing plan identifying the type(s) and goal(s) of the
study(ies), the level ofeffort needed, and the procedures to be used for data management and
interpretation.

Upon completion of the testing, the Owner/Operator (Respondent) shall evaluate the testing
results to assess the technology or technologies with respect to the site-specific questions
identified in the test plan.

The Owner/Operator (Respondent) shall prepare a report summarizing the testing program and
its results, bom positive and negative.

TASK VII: REPORTS

A. Preliminary and Workplan

The Owner/Operator (Respondent) shall submit to the Department reports on Tasks I
and II when it submits the RCRA Facility InvestigationWorkplan (Task III).

B. Progress

The Owner/Operator (Respondent) shall, at a minimum, provide the Department with
signed quarterly progress reports containing:

1. A description and estimate of the percentage of the RFI completed;

2. Summaries of all findings;

3. Summaries of all changes made in the RFI during the reporting period;
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4. Summaries of ajl contacts with representatives of the local community, public
interest groups or State government during the reporting period;

5. Summaries of aH problems or potential problems encountered during the
reporting period;

6. Actions being taken to rectify problems;

7. Changes in personnel during the reporting period;

8. Projected work for the next reporting period; and

9. Copies of daily reports, inspection reports, laboratory/monitoring data, etc.

C. Draft and Final

Upon Department approval, the Owner/Operator (Respondent) shall prepare a RCRA
Facility Investigation Report to present Tasks IV-V. The RCRA Facility Investigation
Report shall be developed in draft form for Department review. The RCRA Facility
Investigation Report shall be developed in final format incorporating comments
received on the Draft RCRA Facility investigation Report. Task VI shall be submitted
as a separate report when the Final RCRA Facility Investigation Report is submitted.

Six (6) copies of all reports, including the Task I report, Task II report, Task III
workplan, Task VI report and both the Draft and Final RCRA Facility Investigation
Reports (Task IV-V) shall be provided by the Owner/Operator (Respondent) to the
Department.

Facility Submission Summary

A summary of the information reporting requirements contained in the RCRA
Facility Investigation Scope of Work is presented below:

Facility Submission Due Date

Description of Current Situation 90 days from finalization
(Task I) ft of Order

Pre-Investigation Evaluation of Corrective 90 days from finalization
Measure technologies of Order

(Task II)



RFI Workplan
(Task III)

Draft RFI Report
(Tasks IV and V)

Final RFI Report
(Tasks IV and V)

Progress Reports on Tasks I through VI

Preventative Measures Plan

Preventative Measures Report
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180 days from finalization
of Order

per workplan schedule

30 days after
Department Comment on
Draft RFI Report

QUARTERLY

180 days after finalization of Order

180 days after Department
approval of the plan
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SCOPE OF WORK FOR A CORRECTIVE MEASURE STUDY

Amoco Oil Company, Whiting Refinery
2815 Indianapolis Blvd.

Whiting, Indiana

PURPOSE

The purpose of this Corrective Measure Study (CMS) is to ensure that Amoco Oil Company
(Respondent) develops and evaluates the corrective action alternative or alternatives and to
recommend the corrective measure or measures to be taken at the facility. The
Owner/Operator (Respondent) will furnish the personnel, materials, and services necessary to
prepare the corrective measure study, except as otherwise specified.

SCOPE

The Corrective Measure Study consists of four tasks:

Task VIII: Identification and Development of the Corrective Measure
Alternative or Alternatives

A. Description of Current Situation
B. Establishment of Corrective Action Objectives
C. Screening of Corrective Measures Technologies
D. Identification of the Corrective Measure Alternative or

Alternatives

Task IX: Evaluation of the Corrective Measure Alternative or Alternatives

A. Technical/Environmental/Human Health/Institutional

B. Cost Estimate

TaskX: Justification and Recommendation of the Corrective Measure or

Measures
ft

A. Technical

B. Environmental

C. Human Health
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Task XI: Reports

A. Progress
B. Draft

C. Final

TASK VIII: IDENTIFICATION AND DEVELOPMENT OF THE CORRECTIVE

ACTION ALTERNATIVE OR ALTERNATIVES

Based on the results of the RCRA Facility Investigation and consideration of the identified
Preliminary Corrective Measure Technologies (Task II), the Owner/Operator (Respondent)
shall identify, screen and develop the alternative or alternatives for removal, containment,
treatment and/or other remediation of the contamination based on the objectives established for
the corrective action.

A. Description of Current Situation

The Owner/Operator (Respondent) shall submit to the Indiana Department of
Environmental Management (Department), an update to the information describing the
current situation at the facility and the known nature and extent of the contamination as
documented by the RCRA Facility Investigation Report. The Owner/Operator
(Respondent) shall provide an update to information presented in Task I of the RFI to
the Department regarding previous response activities and any interim measures which
have been or are being implemented at the facility. The Owner/Operator (Respondent)
shall also make a facility-specific statement of the purpose for the response, based on
the results of the RCRA Facility Investigation. The statement of purpose should
identify the actual or potential exposure pathways that should be addressed by
corrective measures.

B. Establishment of Corrective Action Objectives

The Owner/Operator (Respondent), in conjunction with the Department, shall establish
site. Specific objectives for the corrective action. These objectives shall be based on
public health and environmental criteria, information gathered during the RCRA
Facility Investigation, EPA guidance, and the requirements of any applicable State or
Federal statutes. At a minimum, all corrective actions concerning ground water
releases from regulated units must be^consistent with, and as stringent as, those
required under 329 IAC 3.1-9, (40 CFR 264.100).

C. Screening of Corrective Measure Technologies

The Owner/Operator (Respondent) shall review the results of the RCRA Facility
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Investigation and reassess the technologies specified in Task II and to identify
additional technologies which are applicable at the facility. The Owner/Operator
(Respondent) shall screen the preliminary corrective measure technologies identified in
Task II of the RCRA Facility Investigation and any supplemental technologies to
eliminate those that may prove infeasible to implement, that rely on technologies
unlikely to perform satisfactorily or reliably, or that do not achieve the corrective
measure objective within a reasonable time period. This screening process focuses on
eliminating those technologies which have severe limitations for a given set of waste
and site-specific conditions. The screening step may also eliminate technologies based
on inherent technology limitations.

Site, waste, and technology characteristics which are used to screen inapplicable
technologies are described in more detail below:

1. Site Characteristics

Site data should be reviewed to identify conditions that may limit or promote the
use of certain technologies. Technologies whose use is clearly precluded by site
characteristics should be eliminated from further consideration;

2. Waste Characteristics

Identification of waste characteristics that limit the effectiveness or feasibility of
technologies is an important part of the screening process. Technologies clearly
limited by these waste characteristics should be eliminated from consideration.
Waste Characteristics particularly affect the feasibility of in-situ methods, direct
treatment methods, and land disposal (on/off-site); and

3. Technology Limitations

During the screening process, the level of technology development,
performance record,-and inherent construction, operation, and maintenance
problems should be identified for each technology considered. Technologies
that are unreliable, perform poorly, or are not fully demonstrated may be
eliminated in the screening process. For example, certain treatment methods
have been developed to a point where they can be implemented in the field
without extensive technology transfer or development.

D. Identification of the Corrective Measure Alternative or Alternatives

The Owner/Operator (Respondent) shall develop the Corrective Measure Alternative or
Alternatives based on the corrective action objectives and analysis of Preliminary
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Corrective Measure Technologies, as presented in Task II of the RCRA Facility
Investigation and as supplemented following the preparation of the RFI Report. The
Owner/Operator (Respondent) shall rely on engineering practice to determine which of
the previously identified technologies appear most suitable for the site. Technologies
can be combined to form the overall corrective action alternative or alternatives. The

alternative or alternatives developed should represent a workable number of option(s)
that each appear to adequately address all site problems and corrective action
objectives. Each alternative may consist of an individual technology or a combination
of technologies. The Owner/Operator (Respondent) shall document the reasons for
excluding technologies, identified in Task II, as supplemented in the development of
the alternative or alternatives.

TASK IX: EVALUATION OF THE CORRECTIVE MEASURE ALTERNATIVE OR

ALTERNATIVES

The Owner/Operator (Respondent) shall describe each corrective measure alternative that
passes through the Initial Screening in Task VIII and evaluate each corrective measure
alternative and its components. The evaluation shall be based on technical, environmental,
human health and institutional concerns. The Owner/Operator (Respondent) shall also develop
cost estimates of each corrective measure.

A. Technical/Environmental/Human Health/Institutional

The Owner/Operator (Respondent) shall provide a description of each corrective
measure alternative which includes but is not limited to the following: preliminary
process flow sheets; preliminary sizing and type of construction for buildings and
structures; and rough quantities of utilities required. The Owner/Operator
(Respondent) shall evaluate each alternative in the four following areas:

1. Technical;

The Owner/Operator (Respondent) shall evaluate each corrective measure
alternative based on performance, reliability, implementability and safety.

a. The Owner/Operator (Respondent) shall evaluate performance based on
the effectiveness and useful life of the corrective measure:

ft

(1) Effectiveness shall be evaluated in terms of the ability to perform
intended functions, such as containment, diversion, removal,
destruction, or treatment. "The effectiveness of each corrective
measure shall be determined either through design specifications
or by performance evaluation. Any specific waste or site
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characteristics which could potentially impede effectiveness shall
. be considered. The evaluation should also consider the

effectiveness of combinations of technologies; and

(2) Useful life is defined as the length of time the level of
effectiveness can be maintained. Most corrective measure
technologies, with the exception of destruction, deteriorate with
time. Often, deterioration can be slowed through proper system
operation and maintenance, but the technology eventually may
require replacement. Each corrective measure shall be evaluated
in terms of the projected service lives of its component
technologies. Resource availability in the future life of the
technology, as well as appropriateness of the technology, must be
considered in estimating the useful life of the project.

b. The Owner/Operator (Respondent) shall provide information on the
reliability of each corrective measure including their operation and
maintenance requirements and their demonstrated reliability:

(1) Operation and maintenance requirements include the frequency
and complexity of necessary operation and maintenance.
Technologies requiring frequent or complex operation and
maintenance activities should be regarded as less reliable than
technologies requiring little or straightforward operation and
maintenance. The availability of labor and materials to meet
these requirements shall also be considered; and

(2) Demonstrated and expected reliability is a way of measuring the
risk and effect of failure. The Owner/Operator (Respondent)
should evaluate whether the technologies have been used
effectively under analogous conditions; whether the combination
of technologies have been used together effectively; whether
failure of any one technology has an immediate impact on
receptors or the other technologies; and whether the corrective
measure has the flexibility to deal with uncontrollable changes at
the site.

c. The Owner/Operator (Respondent) shall describe the implementability of
each corrective measure including the relative ease of installation
(constructability) and the time required to achieve a given level of
response:

(1) Constructability is determined by conditions both internal and
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criteria, standards, or guidelines acceptable to the Department.

4. Institutional.

The Owner/Operator (Respondent) shall assess relevant institutional needs for
each alternative. Specifically, the effects of federal, state and local
environmental and public health standards, regulations, guidance, advisories,
ordinances, or community relations on the design, operation, and timing of each
alternative.

B. Cost Estimate

The Owner/Operator (Respondent) shall develop an estimate of the cost of each
corrective measure alternative (and for each phase or segment of the alternative). The
cost estimate shall include both capital and operation and maintenance costs.

1. Capital costs consist of direct (construction) and indirect (nonconstruction and
overhead) costs.

a. Direct capital costs include:

(1) Construction costs: Costs of materials, labor (including fringe
benefits and worker's compensation), and equipment required to
install the corrective measure.

(2) Equipment costs: Costs of treatment, containment, disposal
and/or service equipment necessary to implement the action;
these materials remain until the corrective action is complete;

(3) Land and site-development costs: Expenses associated with
purchase of land and development of existing property; and

(4) Buildings and services costs: Costs of process and nonprocess
buildings, utility connections, purchased services, and disposal
costs.

b. Indirect capital costs include:

(1) Engineering expenses: Costs of administration, design,
construction supervision, drafting, and testing of corrective
measure alternatives;
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escrow funds to cover (1) costs of anticipated replacement or rebuilding
of equipment and (2) any large unanticipated operation and maintenance
costs; and

Other costs: Items that do not fit any of the above categories.

TASK X: JUSTIFICATION AND RECOMMENDATION OF THE CORRECTIVE
MEASURE OR MEASURES

The Owner/Operator (Respondent) shall justify and recommend a corrective measure
alternative using technical, human health, and environmental criteria. This recommendation
shall include summary tables which allow the alternative or alternatives to be understood
easily. Tradeoffs among health risks, environmental effects, and other pertinent factors shall
be highlighted. The Department will select the corrective measure alternative or alternatives to
be implemented based on the results ofTasks IX and X. At a minimum, the following criteria
will be used to justify the final corrective measure or measures.

A. Technical

1. Performance - corrective measure or measures which are most effective at
performing their intended functions and maintaining the performance over
extended periods of time will be given preference;

2. Reliability - corrective measure or measures which do not require frequent or
complex operation and maintenance activities and that have proven effective
under waste and facility conditions similar to those anticipated will be given
preference;

3. Implementability - corrective measure or measures which can beconstructed
and operated to reduce levels of contamination to attain or exceed applicable
standards in the shortest period of time will be preferred; and

4. Safety - corrective measure or measures which pose the least threat to the safety
of nearby residents and environments as well as workers during implementation
will be preferred.

B. Human Health
ft

Thecorrective measure or measures must comply with existing Department and U.S.
EPA criteria, standards, or guidelines for the protection of human health. Corrective
measures which provide the minimum level of exposure to contaminants and the
maximum reduction in exposure with time are preferred.
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C. Environmental

The corrective measure or measures posing the least adverse impact (or greatest
improvement) over the shortest period of time on the environment will be favored.

TASK XI: REPORTS

The Owner/Operator (Respondent) shall prepare a Corrective Measure Study Report presenting
the results of Task VIII through X and recommending a corrective measure alternative. Six
(6) copies of the preliminary report shall be provided by the Owner/Operator (Respondent).

A. Progress

The Owner/Operator (Respondent) shall at a minimum provide the Department with
signed, monthly progress reports containing:

1. A description and estimate of the percentage of the CMS completed;

2. Summaries of all findings;

3. Summaries of aH changes made in the CMS during the reporting period;

4. Summaries of aM contacts with representatives of the local community, public
interest groups or State government during the reporting period;

5. Summaries of all problems or potential problems encountered during the
reporting period;

6. Actions being taken to rectify problems;

7. Changes in personnel during reporting periods;,

8. Projected work for the next reporting period; and

9. Copies of daily reports, inspection reports, laboratory/monitoring data, etc.

B. Draft

The report shall at a minimum include:

1. A description of the facility;

a. Site topographic map and preliminary layouts.
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Six (6) copies of the draft shall be provided by the Owner/Operator (Respondent) to the
Department.

Final

The Owner/Operator (Respondent) shall finalize the Corrective Measure Study Report
incorporating comments received from the Department on the Draft Corrective
Measure Study Report.

Facility Submission Summary

Asummary of the information reporting requirements contained in the
Corrective Measure Study Scope of Work is presented below:

Facility Submission Due Date

CMS Study Plan 90 days after approval of the
RFI Final Report

Draft CMS Report As scheduled in CMS Study Plan
(Tasks VIII, IX, and X)

Final CMS Report 30 days after
(Tasks VIII, IX, and X) " Department Comment on Draft CMS

Progress Reports on Tasks VIII, IX and X Monthly
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EXHIBIT D

AGREEMENT PURSUANT TO INDIANA PETROLEUM RELEASE LAW

IC 13-7-20.1

FOR A FACILITY INVESTIGATION

FOR A PETROLEUM RELEASE

Amoco Oil Company, Whiting Refinery
2815 Indianapolis Blvd.

Whiting, Indiana

I. INTRODUCTION

1 The Indiana Department ofEnvironmental Management (IDEM), by its Commissioner,
havingdetermined that a release ofpetroleumhas occurred and the parties hereto being
desirous of entering into an Agreement for the purpose of carrying out a remedial
investigation and remedial action study with respect to suchrelease and without the need
for resorting to litigation, the parties agreeto the following terms and conditions pursuant
to Indiana Code (IC) 13-7.

n. JURISDICTION

2. This Agreement is entered into by and between the IDEM, by its Commissioner, and
Amoco Oil Company(Respondent), pursuant to IC 13-7-20.1.

3. The Respondentagrees to undertake the actions required by the terms and conditions of
this Agreement, under the terms ofthe Agreed Order to whichthis Exhibit is attached.

4. In agreeing to the issuance ofand enteringinto this Agreement, the Respondent does not
admit liability.

HI. NOTICE OF ACTION

5. The Commissioner hereby determines that the action called for in this Agreement shall be
performed properlyby the Respondent.

ft

IV. DEFINITIONS

6. "Owner or Operator" means for a petroleumfacility a person who owns or operates the
facility as defined in IC 13-7-20.1-3(a)(1).
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7. "Petroleum" includes petroleum and crude oilor any part of petroleum and crudeoil that
is liquid at standard conditions of temperature and pressure (Sixty degrees Fahrenheit) and
fourteen and seven tenths (14.7) pounds per square inchabsolute as defined in IC 13-7-
20.1-4.

8. "Petroleum Facility" means a siteor an areaon which petroleum has been deposited,
stored, disposed of, placed, or located as defined in IC 13-7-20.1-5.

9. "Release" means a spill, leak, emission, discharge, escape, leaching of, disposing of
petroleum into groundwater, surface water, subsurface water, or surface soils as defined in
IC 13-7-20.1-7.

V. STATEMENT OF PURPOSE

10. The mutual objectives of IDEM and Respondent are: (a) to take measures as necessary to
protect human health and the environment and to continue the recovery of petroleum from
the subsurface environment; (b) to further determine thenature and extent of the potential
impact (ifany), onthe public health and welfare, or the environment, caused by past
releases of petroleum from the Petroleum Facility by conducting a remedial investigation;
(c) to evaluate the nature ofreleases from Areas of Concern (AOCs) at the Petroleum
Facility, including pipe alleys, the process sewer system, diked areas around tanks, and
former underground tank sites; and (d) to identify and evaluate alternatives for remedial
action to prevent, mitigate or otherwise respond to or remedy any past release of
petroleum from thePetroleum Facility by conducting a remedial action study. Amoco
(Respondent) shall furnish all personnel, materials, and services necessary for or incidental
to performing these activities.

11. Theactivities conducted by theRespondent under this Agreement are subject to approval
by IDEM, under the terms ofthe Agreed Order ofwhich this isanExhibit. Respondent
shall provide all necessary information for a remedial investigation/remedial action study
for thePetroleum Facility and affected areas contiguous to thePetroleum Facility and
propose for JDEM's review and approval remedial measures. The activities conducted by
the Respondent shall be consistent with the scopes ofwork attached as Exhibits to the
Agreed Order to which this Agreement is attached to the extent that the elements of said
Exhibits are relevant and appropriate, the Agreed Order to which this Agreement is
attached, and all applicable laws and regulations asappropriate. Respondent shall employ
sound scientific, engineering, and construction practices.

VT FINDINGS OF FACT

12. Based upon information available onthe effective date of this Agreement, the
Commissioner ofIDEM makes the following findings of fact:
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A. IDEMis a duly authorized agency of the State of Indiana, createdby the act of the
legislature.

B. IDEM has jurisdiction of matters involving underground petroleum cleanups under
the authority of IC 13-7-20.1.

C. Amoco submitted a refinery-wide groundwater investigation workplan to IDEM
entitled "Refinery AreaWorkplan; Groundwater Investigation; Whiting, Indiana
Refinery; Amoco Oil Company" inNovember of 1989, which was subsequently
approved by IDEM on July 12, 1990.

D. Amoco met with IDEM, the Indiana StateBoard of Health, otherapplicable
regulatory agencies, local, state, and federal officials and other interested parties
on January23, 1991, to discuss the results of Amoco's preliminary investigation of
the Refinery.

E. Amoco submitted an offsite areagroundwater investigation workplan to IDEM
entided, "Refinery Area Offsite Investigation Workplan; Whiting, Indiana Refinery;
Amoco Oil Company" in February of 1991.

Vn. CONCLUSIONS OF LAW

13. Based upon the information available on the effective date of thisAgreement, the
Commissioner of IDEM makes the following conclusions of law:

A. The Respondent is an owneror operator of a Petroleum Facility.

B. There hasbeen a release of petroleum at the Petroleum Facility.

C. TheRespondent is a "responsible person" as defined by IC 13-7-20.1-6.

D. TheCommissioner may enterinto an Agreement pursuant to IC 13-7-20.1-8.

Vni. WORK TO BE PERFORMED

14. IDEM agrees not to require Respondent to duplicate work which was previously
conducted undergenerally accepted scientific methodologies, and in accordance with U.S.
EPA SW 846 methodologies or other EPAaccepted methods, or the July 1990 Workplan.
Respondent maycontinue its investigation and interim measures andwork commenced
prior to theeffective date of this Agreement. This does notprohibit IDEM from requiring
and requesting additional or supplemental work which is appropriate and indirect support
of the Workplan.
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15. All work to be performed by the Respondent pursuant to this Agreement shall be reviewed
and approved by aCertified Professional Engineer or Certified Professional Geologist.
The Respondent shall notify IDEM, in writing, regarding the name and title of such
engineer or geologist and of any contractors and/or subcontractors to be used in carrying
out the terms ofthis Agreement. This person will not necessarily be the Respondent's
Remediation Manager or Project Manager.

IX RECENT AMOCO ACTIVITIES

16. Respondent represents that it has hired aconsultant to perform certain remedial
investigation activities in accordance with this Agreement covering the Petroleum Facility
and the offsite area. Under Respondent's direction, the consultant has conducted a
comprehensive field investigation ofthe nature and extent of past petroleum releases.
Preliminary results were shared with IDEM in January, 1991. Respondent has also
provided reports to IDEM subsequent to that time, providing, among other information,
the location ofexisting groundwater monitoring wells and describing groundwater quality
within the Petroleum Facility. Under Respondent's direction, the consultant has conducted
acomprehensive field investigation ofthe offsite area from February, 1991 to the present
to determine the nature and extent of past petroleum releases.

X PETROLEUM FACILITY ASSESSMENT STATEMENT OF WORK

17. Preventative Measures

a. Within one-hundred-eighty (180) days ofthe effective date ofthe Agreed Order to
which this Agreement is attached, Respondent shall submit to the Department a
plan to implement those Preventative Measures identified in the attachment to this
Agreement. The plan shall identify the structural designs and methods of
implementation ofmeasures identified as being necessary to prevent future releases
to the environment. The Department will review this plan and will either approve
the plan or provide written notice of alleged deficiencies. Ifthe Department
returns to the Respondent awritten notice ofalleged deficiencies in the plan, the
Respondent shall, within sixty (60) days after receiving notice ofsuch deficiencies,
either modify the workplan in accordance with the notice, or within fifteen (15)
days of such notice of deficiencies, request ameeting to discuss said deficiencies.
The Respondent shall, within forty-five (45) days after meeting with the
Department to discuss such deficiencies, submit arevised workplan to the
Department which addresses the alleged deficiencies.

*.

b. Within ninety (90) days ofapproval ofthe preventative measures plan, the
Respondent shall implement the plan. Within one-hundred-eighty (180) days of
approval of the preventative measures plan, the Respondent shall submit to the
Department afinal report on the implementation of the required preventative
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measures. The final report will detail the work completed and the plans and
schedules for any required routine inspections and actions. The Department will
review this final report and will either approve it or provide written notice of
alleged deficiencies. If the Department returns to the Respondent a written notice
ofalleged deficiencies in the final report, the Respondent shall, within sixty (60)
days after receiving notice ofsuch deficiencies, either modify the report in
accordance with the notice, or within fifteen (15) days of such notice of
deficiencies, request a meeting to discuss said deficiencies. The Respondent shall,
within forty-five (45) days after meeting with the Department to discuss such
deficiencies, submit a revised report to the Department which addresses the
alleged deficiencies. Upon approval of the final report, the Respondent will have
completed the Preventative Measures requirements of this Agreed Order and is
bound to continue those routine measures identified in the final report. During
implementation of these preventative measures, Respondent may propose
modifications to the plan based on new data, changed conditions, and/or other
good cause.

18. Interim Measures

a. Respondent is currently operating and has in the past operated a series of
remediation systems at the Petroleum Facility. These systems include subsurface
sheet pile barrier systems, french drain systems, wellpoint systems, recovery wells,
and a pilot bioventing system. Details of these systems are attached as Exhibit I to
the Agreed Order to which this Agreement is an Exhibit.

b. Respondent will continue to operate the remediation systems presented in Exhibit I
that mitigate the offsitemigration of petroleum from the Petroleum Facilityso long
as necessary to control such migration, and Respondent will build additional
remediation systems and modify existing remediation systems as necessary to
prevent future offsite migration ofpetroleum from the Petroleum Facility.

c. Respondent will continue to operate remediation systems presented in Exhibit I
that remove petroleum from the subsurfacewithin the boundaries of the Facility so
long as they maintain efficient petroleum recovery. Respondent will take
additional steps to extract petroleum from the subsurface within the boundaries of
the Petroleum Facility by means of recovery wells, french drains, well point
systems or any other approved method. Recovery systems will be situated so as to
most effectively draw on areas of the highest levels of subsurface petroleum as
determined on the basisof past/present, and future subsurface investigations at the
Petroleum Facility. As data on subsurface conditions become of such quality that
removal systems can be efficiently situated,. Respondent will design and build such
systems. Within one-hundred-eighfy (180) days of the effective date of the
Agreed Order to which this Agreement is attached, Respondent will submit a
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workplan for implementing additional petroleum recovery operations. The
workplan will specifically contain, but not be limited to, evaluation of product
recovery systems for the following areas:

1. The product plumein the eastern part of the refinery (near 12
pipestill), commonly referred to as the 12Pipestill plume.

2. The area of greater product thickness near the MEK process unit in
the northwestern part of the refinery.

3. The area of greater product thickness on the Buffalo Side of the
Facility (north of Standard Avenue).

i

Theworkplan will contain a schedule for implementation. During implementation
of theworkplan, Respondent may propose modifications to theplan based on new
data, changed conditions, remediation system experience, and/or othergood cause.

d. If the Petroleum Investigation indicates the presence of off-site petroleum releases,
recovery systems will be installed to address these off-site areas. Respondent will
submit the plans for such recovery systems to theDepartment for review.

19. Phase I Investigation Work Plans

A. Respondent submitted work plans (hereinafter referred to as "Phase I Workplans")
for thePetroleum Facility and offsite areas to IDEM for review witha request for
approval which proposed an initial remedial investigation for the Petroleum Facility
and offsite areas in November of 1989 ("RefineryArea Workplan; Groundwater
Investigation; Whiting, Indiana Refinery; Amoco Oil Company") and February
1991 ("Refinery Area Offsite investigation Workplan; Whiting, Indiana Refinery;
Amoco Oil Company"). IDEM approved theNovember 1989 workplan entitled
"Refinery AreaWorkplan; Groundwater Investigation; Whiting, Indiana Refinery;
Amoco Oil Company" on July 12, 1990.

B. The Phase I workplans focused ondetermining the nature and extent of the effects
ofpast petroleum releases onthe groundwater at the Petroleum Facility. The
Phase I Investigation included installation of groundwater monitoring wells,
sampling and analysis ofgroundwater at new and existing groundwater monitoring
wells that did not contain free phase petroleum, sampling and analysis of
underground petroleum on the•'groundwater, and selective soil sampling.

C. The Phase I workplans called for Respondent to analyze groundwater samples for
four classes of priority pollutants including heavy metals, volatile organics, acid
extractives, and base neutrals. Selected soil samples were analyzed for the same
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list ofparameters aswell asTotal Petroleum Hydrocarbons (TPH) and physical
properties.

D. ThePhase I workplans included schedules for the proposed activities and a
projected datefor submission of a final report to IDEM giving the results of the
Phase I Investigation and the interpretation of these results. The final report was
provided to IDEM in July of 1991.

E. ThePhase I workplans included health and safety plans for thework covered
therein.

20. Phase n Investigation Work Plans

A. Within ninety (90) calendar days following IDEM written approval of the PhaseI
Investigation final reports (Refinery Area Groundwater Investigation Report and
Offsite AreaGroundwater Investigation Report), Respondent shall submit two
work plans, one for the PetroleumFacility and the other for the offsite area
currendy under investigation, to IDEM for written approval, to formalize approval
for and to propose a remedial investigation for thePetroleum Facility and the
offsite area (Phase H Investigation Work Plan), some activities of which are
already underway. The PhaseH Investigation Work Planshall focus on further
defining the nature and extent of dissolved underground petroleum inthe
groundwater. Thepetroleum releases may have in part come from the following
Areas of Concern: the Facility process sewer system, the pipe alleys throughout
theRefinery, diked areas around tanks, and the sites offormer underground tanks.
ThePhase n Investigation WorkPlan may include, but not be limited to,
installation ofadditional groundwater monitoring wells, asneeded, and sampling
and analysis of the water and underground petroleum (where present) in these
wells, sampling of surface waters and soils, and laboratory and field pilot tests of
remedial options.

B. ThePhase n Investigation Work Plan submittal shall include, butnotbe limited to,
the following items: (1) a quality assurance project plan; (2) a sampling and
analysis plan; (3) a health and safety plan; (4) a community relations plan; (5) a
datamanagement plan; and (6) a schedule for implementation of all tasks set forth
in the Work Plan. It isunderstood that some or all ofthese activities may already
be underway.

C. The Phase II Investigation Work Plan shall include schedules for the activities, a
description ofwork already underway and itspreliminary results, and a projected
date for submission of final reports to IDEM giving the results of the Phase II
Investigation and the interpretation of these results.
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D. Within forty-five (45) calendar days ofIDEM written approval ofthe Phase II
Investigation Work Plan, Respondent shall begin to implement the plan. On-site
sampling activities shall be coordinated with IDEM.

21. Additional Remedial Investigation

Depending on the results ofthe Phase n Investigation, further investigation may be
warranted to define thenature and extent of petroleum releases. If Respondent or IDEM
determines that additional investigation isnecessary before undertaking a remedial action
study, such party shall so notify the other in writing. Within ninety (90) calendar days of
such a determination, Respondent shall submit aworkplan for the additional remedial
investigation. IDEM shall review and approve, disapprove, or modify and approve the
workplan. The Respondent maintains its right to Dispute Resolution as indicated in
Section F., Paragraph 13 ofthe Agreed Order to which this Agreement is attached, for
additional work requested by IDEM.

XI HUMAN HEALTH AND ENVIRONMENTAL ASSESSMENT

22. Within sixty (60) calendar days following completion ofall the investigations described
above, and written approval ofthe final report ofthe final phase ofthe investigation for
offsite areas, Respondent shall submit to IDEM awork plan entitied "HUMAN HEALTH
AND ENVIRONMENTAL ASSESSMENT WORK PLAN" (HHEA) which will describe
Respondent's proposed human health and environmental assessment for the offsite area.
This work plan shall include an overview ofexisting information, the data basis ofthe
assessment, the technical approach, an itemization ofdeliverable items, and a schedule for
submissions and completion. IDEM shall review the HHEA Workplan and disapprove,
approve, or modify to approve pursuant to Section F.4. of the Agreed Order to which this
Agreement is an Exhibit.

XTT REMEDIAL ACTION STUDY

23. Within sixty (60) calendar days following approval ofthe Human Health and
Environmental Assessment ofthe offsite areas, the Respondent shall submit to IDEM a
work plan for aremedial action study, which will describe Respondent's proposed study of
the feasibility ofremedial options. The feasible remedial options for the areas shall be
based on the results ofthe Human Health and Environmental Assessment for the Offsite
Areas. The remedial action study work plan shall include a schedule for evaluating the
feasibility, effectiveness, cost, and implementation timetable ofpotential remedial actions
for the Petroleum Facility and Offsite Areas and a projected date for submission ofa
report (remedial action study report) providing the results of the evaluation and proposing
specific remediation methods.
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YV COMPLIANCE WTTH APPLICABLE LAWS

29. In the event ofconflicting regulations orstatutes, all affected schedules and time frames in
this Agreement and associated work plans shall be suspended until resolution ofthe
conflict to thesatisfaction ofIDEM, Respondent, and other involved parties. Work not
subject to the conflict shall continue in accordance with this Agreement. Respondent shall
be responsible for obtaining all federal, state, or local permits which are necessary for the
performance ofany work hereunder.

30. The IDEM Project Coordinator shall have the authority to halt any work proceeding under
this Agreement and/or any response actions or portions thereofwhen conditions present
an imminent and substantial endangerment to public health orwelfare or the environment.
The IDEM representative shall coordinate necessary response action with appropriate
Amoco personnel. In the event that the IDEM representative halts work pursuant to this
paragraph, the schedule ofwork described in the work plan and this Agreement shall be
modified accordingly.

XVI. QUALITY ASSURANCE

31. The Respondent shall use quality assurance, quality control, and chain of custody
procedures for U.S. EPA SW-846 sampling methods in accordance with the Indiana
Quality Assurance Project Plan, which has been approved by the U.S. EPA, throughout
the remedial investigation/remedial action study sample collection and analysis activities
under this Agreement, unless IDEM agrees otherwise.

XVn SAMPLING AND DATA/DOCUMENT AVAILABILITY

32. The Respondent shall make the results of all sampling, including raw data, and/or tests or
other data generated by the Respondent, or on the Respondent's,behalf, with respect to
this Agreement, available to IDEM. IDEM will make available to the Respondent the
results ofsampling, including raw data, and/or tests or other data similarly generated by
IDEM.

33 At the request of IDEM, the Respondent shall provide IDEM and/or its representative an
opportunity to split or duplicate samples collected by the Respondent pursuant to the
implementation of this Agreement. At the request of the Respondent, IDEM or its
authorized representative, shall provide Respondent the opportunity to split or duplicate
samples collected by IDEM and/or itsauthorized representative pursuant to the
implementation ofthis Agreement. Each party shall notify the other at least seven (7) days
in advance of any sample collection activity.
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34. Respondent may assert a business confidentiality claim covering all or part of any
information submitted to the Department pursuant to thisAgreement. Information
determined to be confidential by the Department shall be disclosed only to the extent
permitted by IC 13-7-6-6. Ifno such confidentiality claim accompanies the information
when it is submitted to the Department, it may be madeavailable to the public by the
Department without further notice to theRespondent. Respondent agrees not to assert
any confidentiality claim with regard to any physical or analytical data collected in the
execution ofworkplans conducted under this Agreement.

XVm. PLANS AND REPORTS

35. All workplans required by theterms of this Agreement are made part of and incorporated
into the Agreed Order ofwhich this Exhibit is a part. Any noncompliance with conditions
contained in such approved workplans shall be termed noncompliance withthe Agreed
Order.

XIX. COMMUNITY RELATIONS

36. TheRespondent and IDEM will cooperatively or independently provide information about
this Agreement and the workplans, investigations, and results to the public. IDEM or
Respondent will give the other party a minimum of 2 weeks notice, if possible, of any
public meetings it may hold for the sole purpose ofdiscussing this Agreement, and the
workplans, investigations, and results associated with theAgreement. Public meetings will
beopen to the general public. Either party may request theother party to attend and/or
participate in such meetings.

37. A site information file shall be maintained by IDEM at the Department's NorthwestOffice
in Gary. Respondent shall be notified.of the location of said repository. Respondent will
also maintain an independent site information file that will be maintained by the
Respondent and will notify IDEM of the location of said repository.

XX. DISPUTE RESOLUTION

38. TheRespondent maintains its right to Dispute Resolution as set forth inParagraph 13 of
theAgreed Order to which this Agreement is attached, for any modification or disapproval
by IDEM or other dispute under this Exhibit D.

XXI. FORCE MAJEURE

39. The Respondent maintains its right to Force Majeure as set forth inParagraph 15 of the
Agreed Order to which this Agreement is attached.
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XXH. RESERVATION OF RIGHTS

40. IDEM and Amoco reserve all rights and defenses they may have pursuant to any available
legal authority.

41. Nothing included herein is intended to release, discharge, or in any way,affect any claims,
causes of action or demands in law or equity which the parties may have against any
person, firm, partnership, municipality, corporation or other legal entity, not a party to this
Agreement, for any liability such non party may have arising out of, or relating in any way
to, the generation, storage, treatment, handling, transportation, release or disposal of any
materials, hazardous substances, hazardous wastes, constituents of a hazardous waste,
municipalwaste, industrial wastes, special wastes, contaminants or pollutants at, to or
from the Site. The parties to this Agreement expressly reserve all rights, claims, demands,
and causes of action they have against any and all other persons and entities who are not
parties to this Agreement, and as to each other for matters not covered hereby.

42. IDEM recognizes that Amoco may have the right to seek contribution, indemnity, or other
available remedy against any person found to be responsible or liable for amounts which
have been or will be expended by Amoco in connection with the Petroleum Facility.

43. Nothing in this Agreement is intended by the parties to be an admission of fact or law by
Amoco.

XXni. STIPULATED PENALTIES

44. Respondent shall be liable for payment to IDEM ofthe sums described and set forth in
Paragraphs 13 ofthe Agreed Order to which,this Agreement is attached.

XXIV. EFFECTIVE DATE AND SUBSEQUENT MODIFICATION

45. The effective date of this Agreement shall be the date on which notice ofapproval of this
Agreement is received by the Respondent.

46. This Agreement may be amended by mutual agreement ofIDEM and the Respondent.
Minor amendments shall be in writing and shall be effective when signed by the Assistant
Commissioner of the Office of Solid and Hazardous Waste Management. Major
amendments shall be in writing and shall be effective when signed by the Commissioner of
IDEM. This Agreement and all workplans, reports, and amendments shall become part of
and incorporated into the Agreed Order of whichthis Agreement is an Exhibit.
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XXV. EXTENSIONS OF TIME PERIODS

47. Any written response shall be deemed timely performed as set forth in paragraph F.4.g. of
the Agreed Order to which this Agreement is attached.

48. Whenever any party is called uponto respond or otherwise act in a certain number of
days, and if the final day occurs on a Saturday, Sunday, or legalholiday (whether state or
national), such time limitation shall automatically extend to the nextbusiness day after
such Saturday, Sunday, or holiday.

49. Any time periods specified in this Agreement may be extended as noted inParagraphs
F.12 a. and/or F.15.a. through c. of the Agreed Order ofwhichthis Agreement is a part.

XXVI. TERMINATION AND SATISFACTION

50. As Respondent completes various phases of the workunder this Agreement, Respondent
shall issue written notice thereof to IDEM. If said work has been completed to the
reasonable satisfaction ofIDEM, IDEM shall issue to Respondent a written notice of
satisfactory completion of said work. UponIDEMs issuance of sucha notice,
Respondent's obligations under this Agreement shall be deemed satisfied and terminated to
the extent of suchcompletion. This notice shall not include anyotherworkwhich may be
required underthis Agreement or underthe terms of the Agreed Orderof which this
Agreement is a part. IDEM's notice of satisfactory completion shall not be unreasonably
withheld.

51. Nothing in this Agreement shall restrict the Stateof Indiana from seeking other
appropriate reliefto protect human health or the environment from pollution or
contamination at or from this Petroleum Facility not addressed in this Agreement.

XXVn. PRECEDENCE OF AGREED ORDER

52. In the eventthat a conflict arises among the terms and conditions of thisExhibit D and
those required by theAgreed Order, theAgreed Order shall govern and theterms and
conditions thereunder shall determine the parties' rights and responsibilities.
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ATTACHMENT TO EXHIBIT D

AGREEMENT PURSUANT TO INDIANA PETROLEUM RELEASE LAW

Areas Of Concern and Corrective Actions that relate to releases to be treated under Exhibit D
(Agreement Pursuant to Indiana Petroleum Release Law IC, 13-7-20.1, for a Facility
Investigation for a Petroleum Release):

AOC

(1) Refinery Process Sewer System,
consisting of steel, cast-iron, and
concrete piping located beneath the
entire Facility (including the J&L
Site, the Buffalo Side, the tank
fields, and the Dock Area), which
carries process wastes, contaminated
rinse waters, contaminated storm
water, contaminated ground water
pumped by the wellpoint systems,
liquids from dewatering of special
wastes, and other materials to the
Lakefront Wastewater Treatment
facility. This system includes all
sumps (gravity and lift station
types), including sumps located at
the Docks Area and the Buffalo
Side, leading to the Refinery
process sewer system.

(2) Pipe Alleys, which consist of
excavations located along roads and
between units throughout the
Refinery.

CORRECTIVE ACTION

PREVENTATIVE MEASURE: Develop a
plan to determine the occurrence, extent,
and locality of on-going releases of oils and
oily wastes from the process sewer system.
This plan should evaluate potential methods
of conducting an integrity test of the
system. This plan should include the sumps
and sewers located at the Refinery Area,
the J&L Site, the Buffalo Side, the tank
fields, and the Dock Area.

PREVENTATIVE MEASURES: Develop a
plan of action for the investigation and
remediation of new or on-going releases
from the pipe alleys including the
maintenance of proper clearance and
drainage for corrosion protection of the
pipes. Develop a plan to evaluate below
grade lines that will include either a
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(3) Diked areas throughout tank fields.

(4) Sites of former underground storage
tanks, which have been removed.

a. 8,000 gallon fiberglass
tank that held gasoline in the
Refinery garage area. Tank
was removed in 1989.

b. 2,000 gallon fiberglass
tank that held diesel and
gasoline in the Refinery
garage area. Tank was
removed in 1990.

c. 2,000 gallonsteel tank
that held waste petroleum
products at the Technical
Services Building. Tank was
removed in 1989.

d. 1,000 gallon steel tank
that held no. 6 fuel in the
southeast portion of the
Refinery. Tank was removed
in 1989.

program for integrity testing of those lines
that remain below grade or raising lines to
be above grade. Evaluate potential
containment structures that might be built
to prevent future piping leaks from having
direct contact with surficial soils.

PREVENTATIVE MEASURES: Develop
a plan of action for the investigation and
remediation of new or on-going releases
from the diked areas in the tank fields.

Incorporate into the Petroleum
Investigation (Exhibit D) a plan to
specifically investigate potential releases
from these removed underground tanks.
This plan should evaluate whether releases
ofpetroleum and/or petroleum related
products are concentrated near former tank
sites. Respondent may submit existing
sampling data to demonstrate that there was
no release from underground tanks at these
sites. If information indicates that a plume
of free-phase petroleum overlaps any or all
of these areas, these areas will be
incorporated into the general Petroleum
Investigation.



e. 1,500 gallon steel tank
that held petroleum products
in the south tank field. Tank

was removed in 1990.

(5) Refinery Roads/Streets System,
located throughout the Facility
which have received routine and

systematic releases from trucks,
process units, equipment, and
loading and unloading areas.

(6) Truck Garage Used Oil Satellite
Accumulation System and Area.

(7) Technical Services Building (TSB)
Basement Ejection Sump Area, in
the northwest corner of the TSB

basement.
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No further action at this time.

No further action at this time.

No further action at this time.
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MAP OF AMOCO WHITING REFINERY AND RELATED AMOCO SITES

Amoco Oil Company, Whiting Refinery
2815 Indianapolis Blvd.

Whiting, Indiana
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EXHIBIT F

SOLID WASTE MANAGEMENT UNITS AND AREAS OF CONCERN

AND REQUIRED CORRECTIVE ACTION ELEMENTS

Amoco Oil Company, Whiting Refinery
2815 Indianapolis Blvd.

Whiting, Indiana

A. REFINERY AREA

Solid Waste Management Units that require further action under this Agreed Order:

SWMU

(1) Cat Pad. Located near the northern
perimeter of the Refinery, this unit
is used for the storage of heat
exchanger cleaning solids (K050),
activated alumina, feed filters, sand
blast grit, and spent carbon in
drums.

(2) Tail Gas Unit Sulfur Pile Area.

(3) Special Waste Rolloffs. Located at
various locations throughout the
refinery. Used for the collection of
oil-contaminated rags and debris,
solid petroleum sample residuals,
small amounts of spent catalyst,
and other debris fitting the special
waste category.

CORRECTIVE ACTION

RFI for sods surrounding the pad.

PREVENTATIVE MEASURE: Check

integrity of the concrete pad and seal all
cracks. Perform semi annual inspections
for additional cracks in concrete.

PREVENTATIVE MEASURE: Provide

containment for this open sulfur pile to
ensure that surficial runoff will not carry
material elsewhere.

PREVENTATIVE MEASURE: Provide a

plan that ensures that any contents do not
get released to the environment from these
units. This plan should include liners for
those rolloffs that hold oily debris and the
placing of such rolloffs that are in
permanent locations on containment.
Specific rolloffs to be addressed include:
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a. Rolloff used for used laboratory
sample bottles.

b. Rolloff used for oily wastes at
the Transfer Pad.

c. Rolloff used for crushed drums at

the recycle yard.

(4) Asphalt Material Reclamation
Project Area.

RFI for soils in the Asphalt plant focusing
on areas around the waste asphalt storage
unit and the containment around the various
tanks in the asphalt plant.

PREVENTATIVE MEASURE: Provide
more complete containment at the waste
asphalt storage area.

(5) Waste wax storage area PREVENTATIVE MEASURE: Provide

complete containment for the storage site or
remove this storage site and store the waste
wax at another site that has more complete
containment.

Solid Waste Management Units at the Refinery
this Agreed Order: •

that require No Further Action at the time of

SWMU CORRECTIVE ACTION

(1) Electrostatic Precipitators and
Hoppers at the Fluid Catalytic
Cracking Units.

No further action at this time.

(2) Spent Catalyst Storage Bin, located
northeast of the FCUs, consisting of
a 900-ton capacity silo in which
spent FCU catalyst is stored.

No further action at this time.



(3) Acetone Satellite Accumulation
Area, located at the FCU control
room.

(4) Nickel-Cadmium and Lead-Acid
Battery Satellite Accumulation
Point, located in the main
mechanical shop.

(5) 1,1,1-Trichloroethane Satellite
Accumulation Point, located in the
main mechanical shop.

(6) RolloffBoxes at 4C Treating Plant,
consisting of seven (7) dedicated
20-cubic yard rolloff boxes used to
store spent bender catalyst and/or
spent treating clay.

(7) Laboratory Hazardous Waste
Storage Area.

(8) Laboratory Trichloroethene Satellite
Accumulation Area.

(9) Former 7 and 8 Tank Area at
Number 12 Pipe Still.

(10) Transfer Pad.

(11) Used Oil Tank, consisting of a
31,500-gallon capacity,
above-ground tank in which used oil
from service stations is stored. The
used oil is burned for energy
recovery at the power stations. This
SWMU is located south of the
power stations near the Crude and
Asphalt building.

(12) Asbestos Storage Pad.
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No further action at this time.

No further action at this time.

No further action at this time.

No further action at this time.

No further action at this time.

No "further action at this time.

No further action at this time.

No further action at this time.

No further action at this time.

No further action at this time.



(13) Laboratory Sample Emptying Area,
located on Laboratory/TSB first
floor loading dock.

(14) Technical Services Building
Basement Botde Washing Area.

(15) Lime Blowdown Thickening Tank at
Power Stations.
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No further action at this time.

No further action at this time.

No further action at this time.

(16) Refinery Recycle Yard. No further action at this time.

(17) Former On-ground Bender Catalyst No further action at this time.
Storage Area, consisting of an
11,000-square foot area between
129th Street and Berry Lake Road.

Areas of Concern at the Refinery that require No Further Action at the time of this Agreed
Order:

AOC

(1) Former Caustic Bath Parts Cleaner
located in the main mechanical

shop.

(2) Former Kerosene Parts Cleaner
located in the relief valve section of

the main mechanical shop.

(3) Current and former tanks that were
used to manage spent caustic, which
is now used in the Facility's waste
water treatment plant:

(a) D-100 Tank at the Propylene
Concentration Unit,
consisting of a 3200 gallon
above-ground unit.

CORRECTIVE ACTION

No further action at this time.

No further action at this time.

No further action at this time.



(b) D-216 Tank at the Butamer
and Catalytic Refining Unit,
consisting of a 3,200-gallon
capacity, above-ground,
carbon steel tank.

(c) F-12 Tank at the 4B Treating
Plant, consisting of a
6,700-gallon capacity carbon
steel above ground tank.

(d) Number 3 Barrelhouse
Caustic Tanks, consisting of
four in-ground steel tanks;
two (2) tanks (NE and SE)
had capacities of 1,900
gallons each, and two (2)
tanks (NW and SW) had
capacities of 1,600 gallons
each.

(e) 396 Tank at Vapor Recovery
Unit 300, consisting of a
15,900-gallon capacity
carbon steel above ground
tank.

(f) 860 Tank at 2 Treating
Plant, consisting of a
158,800-gallon capacity,
above-ground, carbon steel
tank.

(g) F-14 Tank at 4C Treating
Plant, consisting of a
47,000-gallon capacity,
above-ground, carbon steel
tank.
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(h) 203 Tank at the
Hydrofinishing Unit,
consisting of a 4,500-galIon
capacity, above-ground,
carbon steel tank.
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B. BUFFALO SIDE

Area OfConcern that requires No Further Action at the time of this Agreed Order:

AOC CORRECTIVE ACTION

(1) Treatment, Storage and No further action at this time.
Storm Water Surge Tanks.

C. DOCK AREA

Area ofconcern that requires Corrective Action under this Agreed Order:

A0C CORRECTIVE ACTION

(1) Barge ballast cleaning system and This system will be examined as part of the
connected oil recovery system, Petroleum Release Investigation (Exhibit
which leads to diked holding tanks D), and will be treated as part of the
and from there to the Refinery overall process sewer system,
process sewer system.
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AGREEMENT FOR A FACILITY INVESTIGATION AT THE J&L SITE

Amoco Oil Company, Whiting Refinery
2815 Indianapolis Blvd.

Whiting, Indiana

The parties to this cause now wish to setde and compromise this action without hearing
or adjudication of any issue of fact or law, and the Indiana Department of Environmental
Management finds and Respondent neither admits nor denies the following Findings of Fact:

I. FINDINGS OF FACT

A. This Agreement is entered into voluntarily by the Indiana Department of
Environmental Management (IDEM) and Amoco Oil Company (Respondent). It is
the intention of the parties that this Agreement, and the Agreed Order to which this
Agreement is an Exhibit, shall constitute the exclusive administrative remedy for
any non-petroleum contamination at the J&L Site ("Site") described in Attachment
A of this Order.

B. It is the understanding of the parties that this Order is entered into to review the
assessments of existing contamination, determine appropriate measures in response
to existing contamination, manage the environmental impacts of existing
contamination, and take appropriate and cost-effective measures for the J&L Site
located in Hammond, Indiana.

C. This Agreement is issued under the authority vested in the Commissioner of IDEM
pursuant to the Indiana Environmental Management Act, IC 13-7 et seg.

D. The Respondent agrees to undertake all actions required by the terms and conditions
hereunder, and consents to and will not contest or legally challenge the issuance of
this Agreement or IDEM's jurisdictionregarding this Agreement, except to the
extent outlined in Paragraph 13. of the Agreed Order to which this Agreement is
attached (DISPUTE RESOLUTION).

E. This Agreement shall apply to and be binding upon IDEM and the Respondent, its
officers, directors, employees, agents, successors, and assigns. The signatories of
this Agreement certify that they are fully authorized to execute and legally bind the
parties they represent to this Agreement.
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F. The Respondent shall provide a copy of this Agreement, if in force, to any
subsequent owners or successors before ownership rights are transferred.
Respondent shall by contract require that all contractors, firms, and other persons
acting for it comply with the terms of this Agreement to the extent applicable to
them.

G. In entering into this Agreement, the mutual objectives of IDEM and Respondent
are:

1. to work cooperatively to identify appropriate measures that should be taken at
the J&L Site to ensure the protection of human health and the environment;

2. to effectively manage the environmental impact of the J&L Site;

3. to review and assess the existing Phase I and Phase II environmental
assessments of the J&L Site and identify "data gaps", if any;

4. to expedite containment management initiatives to protect human health and
the environment;

5. to commit to conduct further environmental assessments as deemed necessary
by the parties;

6. to conduct a human health and environmental risk assessment for the J&L Site
to guide remedial measures;

7. to perform a surface water and stormwater study to assess relationships
between stormwater runoff and surface water impacts; and

8. to enhance the aesthetic qualities at the J&L Site.

H. The activities conducted by the Respondent under this Agreement: shall provide all
appropriate and necessary information for the studies agreed to herein; shall be
consistent with the requirements of the Agreed Order to which this Agreement is an
exhibit, and the Indiana Environmental Management Act, IC 13-7 et seq., and shall
employ sound scientific, engineering, and management practices.

I. Amoco Oil Company purchased t£e site known as the J&L Site ("Site") in 1948
from Jones & Laughlin Steel Company, now known as LTV Steel, which had
placed a slag ridge on the Site before 1948. Amoco purchased the Site for
additional storage tanks and a disposal area for wastes. Amoco Oil Company
ceased disposal at the Site in the middle 1970's. Respondent contends that no
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Resource Conservation and Recovery Act (RCRA)-related activity took place on the
Site. Lime sludge, spent FCU catalyst and construction materials were stored at the
Site past the middle 1970's.

J. The Site is located southwest of the refinery property and is separated from the
refinery by public rights-of-way and by property under the exclusive control of
corporate entities other than Amoco Oil Company.

K. Amoco records indicate that several distinct areas in the Site were used for storage
of construction materials, and disposal of municipal wastes and refinery wastes.
Besides the Amoco refinery, several entities were responsible for generating various
wastes, including the City of Hammond, the City of Whiting, Bairstow, Lindahl
Trucking, R. C. Can Company, and Vic Kirsch Construction. Haulers of these
wastes included Amoco Oil Company, Bairstow, Calumet Waste Systems, the City
of Hammond, the City of Whiting, Howard Morris, Justak Brothers, Justak &
Sons, Lindahl Trucking, Morrison Construction, National Power Rodding, Superior
Construction, and Vic Kirsch Construction.

L. The Site contained the following pits corresponding to the map attached as
Attachment A:

1. Asphalt, heavy sludges, and rubbish dump (cleaned 1974 - 1977)
2. Landfill area and acid sludge (cleaned by 1977)
3. Caustic pit (cleaned 1974 - 1977)
4. XGA soap pit (closed 1955, cleaned 1974 - 1977)
5. Buffer pit (cleaned 1974 - 1977)
6. Buffer pit (cleaned 1974 - 1977)
7. Caustic pit and acid sludge (cleaned 1974 - 1977)
8. XGA soap pit (cleaned 1974 - 1977)
9. Buffer pit (cleaned 1974 - 1977)
10. R&D laboratory wastes, tar & asphalt (small quantity)
11. Heavy sludges (tar & asphalt)
12. Barrel pit, R&D waste
13. (3 units) Aluminum chloride pits (used until approx. 1959)
13a. Radiological wastes (removed in 1966 - no detectible levels at present)
14. Garbage and municipal trash from Hammond and Whiting, IN; spent filters,

clays
15. Garbage and municipal trash from Hammond and Whiting, IN; asphalt, slag
16. Storage area for spent FCU catalyst fines (tested and found RCRA non-

hazardous), sludges, clays
17. Chemical disposal of TEL or TMEL (leaded tank bottoms - tests showed no

lead)
18. Storage area for lime sludge and boiler house sludge
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19. (2 units) General dumping area used for trash, excavated materials, spent
treating and filter clays, and material from cleanup ofspills in the refinery

20. Iron sulfide
21. AFU (Air floatation unit)(DAF) sludges
22. Storage area for inert fill such as dirt and construction debris, boiler house

water treating sludge (precipitated calcium and magnesium compounds from
treatment of boiler feed water)

23. AFU skimmings
24. AFU skimmings
25. Biological sludges
26. Coke pit
27. Caustic

M. Wastes were deposited in the previously listed areas between 1948 and
approximately 1974.

N. Amoco ceased disposing ofwastes at the Site in 1974. Amoco currendy uses the
Site for several product storage tanks and a warehouse. Amoco currently leases a
portion of the Site to Amoco Pipeline Company for apipeline transfer facility.

O. Respondent contends that many pits were emptied in 1974 through 1977 and the pits
filled with soils. For example, from .1974 to 1977 the liquids from the buffer,
caustic, and soap pits were pumped back to the refinery ata controlled rate for
treatment and disposal at the refinery's "Lakefront Wastewater Treatment Facility".
Semi-solids and hydrocarbons from the soap pits were removed and burned as fuel
at the refinery. This general cleanup ofthe Site was accomplished by 1977.

P. Amoco Oil Company is a "person" as that term is defined in IC 13-7-1-17.

Q. Amoco Oil Company is subject to IC 13-7-4-1 at the J&L Site.

R. TheSite contains "solid waste" as defined in IC 13-7-1-22.

S. The Commissioner may enter into an agreement pursuant to IC 13-7-5-2.

II. ORDER

WHEREFORE, it is hereby ORDERED that:
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A. SITE ASSESSMENT

1. Amoco shall perform human health and ecological risk assessments for the site
consistent with exhibits to the Agreed Order to which this Agreement is an
exhibit, to the extent that the elements of said Exhibits are relevant and
appropriate, to determine the potential human/environmental exposure to
hazards identified at the site and whether corrective measures are necessary to
mitigate further releases to the environment. Amoco shall submit the report
for the human health risk assessment and a workplan for the ecological risk
assessment within sixty (60) days of the effective date of the Agreed Order to
which this Agreement is an exhibit. The ecological risk assessment workplan
shall contain a schedule for its completion. Amoco may consider restricting
future use to industrial or commercial operations through deed restrictions
based on current knowledge of conditions and the most current relevant health
based standards.

2. Amoco shall submit a Phase II environmental report within ninety (90) days of
the effective date of the Agreed Order to which this Agreement is an exhibit.
IDEM shall review Amoco's human health riskassessment report and
ecological risk assessment plan and comment on its technical merits and
subsequent conclusions. Within sixty (60) days of notice of approval of the
ecological workplan and agreement on any further human health risk
assessment to be conducted, Amoco shall begin conducting the risk
assessment(s) according to the approved schedule.

3. Amoco agrees to conduct additional environmental assessments necessary and
appropriate to assess the nature and extent of contamination at the Site after
IDEM completes its review of the Phase I and Phase II environmental
assessments submitted by Amoco to IDEM. Within ninety(90) calendar days
of the determination that additional assessment is needed, Respondent shall
submit a workplan for the additional assessment. IDEM shall review and
approve, disapprove, or modify and approve theworkplan. TheRespondent
maintains its right to Dispute Resolution asindicated in Section F., Paragraph
13 of the Agreed Order to which thisAgreement is attached, for additional work
requested by IDEM.

4. Assessment work performed subsequent to the initial monitoring may be
performed on a more limited, set of constituents in consideration of the results
obtained during the Phase I and Phase II assessments and mutually agreed to
by IDEM and the Respondent.
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B. CORRECTIVE MEASURES

1. Based upon the conclusions of the site risk assessment, Phase I and Phase II
environmental assessments, and any subsequent assessments performed, and
upon notice of the IDEM that a corrective measures evaluation is required,
within ninety (90) days, Respondent shall submit a corrective measures
evaluation workplan consistent with exhibits to the Agreed Order to which this
Agreement is an exhibit to the extent that the elements of said Exhibits are
relevant and appropriate. The evaluation of appropriate remedial measures
thatprotect human health and the environment shall be based on sound
scientific, engineering and construction practices. The development and
evaluation of remedial measures shall take into consideration human health
and environmental risk, current and future land use, and remedial activities
performed voluntarily or under other agreements with IDEM that could
potentially affect the efficiency, effectiveness, or scope of any remedial
measures conducted pursuant to this Agreement.

C. INTERIM MEASURES

1. Interim Measures may be implemented prior to completion of assessment
work or final site remedial measures. The goal of Interim Measures is to
prevent and abate off site migration of contaminants that present a threat to
human health and the environment. Interim Measures shall be consistent with
the goals of remedial measures performed under other agreements between
Amoco and IDEM, and such other remedial measures shall remain under the
authority of those agreements. Amoco has developed and implemented several
pollution control measures toprevent migration of contamination from the
Site. These measures included the following:

a. upgrade' of the oil/water separator near outfall # 003;
b. installation of sheet piling south of the Lake George Canal;
c. installation of a sheetpiling weir system in the western drainage ditch

which catches oils and debris from stormwater runoff from the Site;
d. collection of water at Outfall #004 for treatment at the Wastewater

Treatment Plant;
e. installation of groundwater well point systems (J-141 A&B) on the

southern boundary to control hydrological flow;
f. installation of oil recovery and well point systems along 129th Street in

the Lake George Tank Field (9 wells);
g. installation of hydrocarbon recovery wells at the Calumet Avenue

Warehouse Site (3 wells); and
h. conduct seismic and electromagnetic surveys to define the subsurface.
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2. Within one-hundred-eighty (180) days of the effective date of the Agreed
Order to which this Agreement is an exhibit, Respondent shall submit a
workplan for the following interim measures. This workplan will include a
timetable for the completion of these tasks.

a. Install sheet piling and a french drain system at the northeast corner of
the intersection of Cline Avenue and Calumet Avenue.

b. Install a winterized recovery sump in the hydrocarbon recovery system
operating south of Lake George Canal.

c. Install additional wells and skimming devices to enhance the
hydrocarbon recovery system operating at J&L Tank Field.

d. Develop and conduct a Surface/Stormwater Runoff Study ("Study") for
the Site to determine the relationships between stormwater runoff and
surface water quality at the Site, as well as any off-site impacts from
such relationships. The results of this Study shall be conveyed to IDEM
for review and comment on its technical merits and subsequent
conclusions.

e. Control soil erosion of the site referred to as the "J&L Highlands"
through on-going revegetation of the site.

f. Develop and implement aesthetic enhancement projects to improve the
visual quality of the Site observed from Calumet Avenue.

g. Complete a pilot scale treatability study in the corrective measures
evaluation, for ground water inclusive of leachate and hydrocarbon
recovery.

h. Complete groundwater flow-recharge-discharge modelling to predict
groundwater movement and re-evaluate as necessary to reflect changes in
current work.

D. REPORTING

1. Reporting shall be consistent^with the Agreed Order to which this Agreement
is an exhibit and coordinated for submittal together with reporting as may be
required under refinery corrective action when practical.
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pursuant to the terms and conditions of this Agreement shall be directed
through the Project Coordinators. During implementation of this Agreement,
the Project Coordinators shall, whenever possible, operate by consensus and
shall attempt in good faith to resolve disputes informally through discussion of
the issues.

2. The IDEM Project Coordinator shall have the authority of a Remedial Project
Manager as described by the National Contingency Plan (NCP), including the
authority to halt, conduct, or direct any work required by this Agreement
and/or any response actions or portions thereofupon a finding that conditions
present an imminent and substantial endangerment to public health or welfare
or the environment. In the event that the IDEM Project Coordinator halts
work pursuant to this paragraph, the schedule or work described in the Work
Plans and this Agreement shall be modified accordingly and shall be subject to
the approval of IDEM.

3. The absence of the Respondent's or IDEM's Project Coordinator from the
facility shall not be cause for the stoppage of work. The Respondent's Project
Coordinator or his designee shall be available by telephone while any field
investigation is being performed.

H. QUALITY ASSURANCE/QUALITY CONTROL

1. The Respondent shall use quality assurance, quality control, and chain of
custody procedures consistent with SW 846, an approved Quality Assurance
Project Plan (QAPP), the "EPA NEIC Policies and Procedures Manual", as
revised, and "Interim Guidelines and Specifications for Preparing Quality
Assurance Project Plans," December 1980, QAMS-005/80, throughout all
sample collection and analysis activities under this Agreement.

2. Respondent shall consult with the IDEM Project Coordinator inplanning for
all sampling and analysis as detailed in the Work Plan. Toprovide quality
assurance and maintain quality control, the Respondent shall:

a. use its best efforts to gain access for IDEM personnel and/or IDEM
authorized representatives to third party laboratories and personnel
utilized by the Respondent for analyses;

*.

b. ensure thatall sampling and analyses are performed according to U.S.
EPA methods, IDEM Quality Assurance ProjectPlan, or other methods,
deemed satisfactory by IDEM.
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I. SAMPLING AND DATA/DOCUMENT AVAILABILITY

1. The Respondent shall make the results of all sampling, including raw data,
and/or tests or other data generated by the Respondent, or on the
Respondent's behalf, with respect to this Agreement, available to IDEM, and
shall submit these results at periodic meetings agreed to by IDEM and
Amoco. IDEM will make available to the Respondent the quality assured
results of sampling and/or tests or other data similarly generated by IDEM.

2. At the request of IDEM, the Respondent shall provide split or duplicate
samples to IDEM and/or its authorized representative, of any samples
collectedby the Respondent pursuant to the implementation of this
Agreement. At the request of the Respondent, IDEM, or its authorized
representative, shall provide split or duplicate samples to the Respondent, of
any samples collected by IDEM and/or its authorized representative pursuant
to the implementation of this Agreement. The Respondent and IDEM shall
notify either party at least seven (7) days in advance of any sample collection
activity.

3. Respondent may assert a business confidentiality claim covering all or part of
any information submitted to the Department pursuant to this Agreement.
Information determined to be confidential by the Department shall be
disclosed only to the extentpermitted by IC 13-7-6-6. If no such
confidentiality claim accompanies the information when it is submitted to the
Department, it may be made available to the public by the Department without
further notice to the Respondent. Respondent agrees,not to assert any
confidentiality claim with regard to any physical or analytical data collected in
the execution of workplans'conducted under this Agreement.

J. ACCESS

1. Department representatives, who are appropriately OSHA trained and trained
by refinery personnel for the potential hazards that may be encountered in a
refinery workplace, are authorized to enter the facility or other areas where
work under this Order is being conducted, at reasonable times during the
effective dates of this Order for the purposes of, inter alia: talking with
personnel and contractors; inspecting records, operating logs, and contracts
related to the facility; reviewing the progress of the Respondent in carrying
out the terms of the Order; conducting such tests, sampling or monitoring as
the Department or its Project Coordinator deem necessary; using a camera,
sound recording, or other documentary type equipment consistent with
refinery safety rules for the purpose of monitoring activities being performed
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under this Order; and verifying the reports and data submitted to the
Department by the Respondent. Respondent shall receive a copy of all
photos, sound recordings, or other documentary information collected by the
Department and may assert a confidentiality claim under IC-13-7-6-6. The
Respondent shall permit such authorized persons to inspect and copy all
records, files, photographs, documents, and other writings, including all
sampling and monitoring data, over which the Respondent exercises control,
that pertain to work undertaken pursuant to this Order. The Respondent shall
comply with all approved health and safety plans. Persons with access to the
immediate field work area shall comply with approved Health and Safety
Plans and the requirements of 29 CFR 1910 as applicable. All persons
entering the Whiting Refinery shall adhere to all refinery safety rules and
procedures.

2. To the extent that work required by this Order must be done on property not
owned or controlled by Respondent, Respondent shall use reasonable efforts to
obtainsite access agreements from the present owner(s) of such property
within thirty (30) days of approval of any Workplan or required activity for
which site access is required. Such agreements shall provide access for IDEM
and authorized representatives of IDEM, as specified above. Reasonable
efforts as used in this paragraph shall include, at a minimum, a certified letter
from Respondent to the present owners of such property requesting access
agreements to permit Respondent and the Department and its authorized
representatives to access such property. Any such access agreement shall be
incorporated by reference into this Order. In the event that agreements for
access are not obtained within the effective date of this Order, Respondent
shall notify the Department within seven (7) days thereafter regarding both the
efforts undertaken to obtain access and its failure to obtain such agreements.

3. Nothing herein shall be construed as restricting the inspection or access
authority of IDEM under any law or regulation.

K. RECORD PRESERVATION

The Respondent agrees to preserve, during the pendency of this Agreement and for
a minimum of six (6) years after its termination, all records and documents (except
for drafts) in the Respondent's possession or in the possession of its employees,
agents, accountants, contractors, qr attorneys which relate in any way of the subject
matters covered by this Agreement, despite any document retention policy to the
contrary. Upon request by IDEM, the Respondent shall make available to IDEM
such records, or copies of any such records (except for records which are privileged
as attorney/client or attorney work product).
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P. COMMUNITY RELATIONS

Respondent will cooperate with IDEM in providing information about the
implementation of this Agreement to the public. IDEM will give the Respondent
notice of and invite Respondent's attendance at any such public meetings it may
hold or sponsor. Respondent shall notify IDEM of any public meetings it may hold
or sponsor.

Q. EFFECTIVE DATE AND SUBSEQUENT MODIFICATION

1. The effective date of this Agreement shall be the date on which Respondent
receives the Notice of Approval of the Agreed Order to which this Agreement
is an Exhibit.

2. This Agreement may be amended by mutual agreement of IDEM and the
Respondent. Amendments shall be in writing and shall be effective when
signed by the Commissioner of IDEM.

R. TERMINATION AND SATISFACTION

1. The provisions of this Agreement shall be satisfied and terminate when IDEM
gives the Respondent written notice that the Respondent has demonstrated that
all of the terms of this Agreement, including additional work under Section
II.F. have been completed. Such written notice shall not be unreasonably
withheld.

2. Nothing in this Agreement shall restrict the State of Indiana from seeking
other appropriate relief to protect humanhealth or the environment from
pollution or contamination at or from this Site not addressed in this
Agreement.

S. PRECEDENCE OF AGREED ORDER

1. In the event that a conflict arises amongthe terms and conditions of this
Agreement and those required by the Agreed Order, the Agreed Order shall
govern and the terms and conditions thereunder shall determine the parties' rights
and responsibilities.



IT IS SO AGREED AND ORDERED:

TECHNICAL RECOMMENDATION

BY: £
Michael E. Sickels, Chief
Corrective Action Section

Indiana Department of
Environmental Management

DATE: 9//.?/Vy

OFFICE OF LEGAL COUNSEL

BY:______s - ,» Y V A yz

Catherine A. Gibbs

Office of Legal Counsel
Indiana Department of
Environmental Management

DATE: ^{^
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ATTORNEY FOR RESPONDENT

BY: /CV^. /$U+—
TITLE: //tftn^ruu^,

DATE: /ofa/ff

AMOCO OIL COMPANY

BY.
Lei H. Wilson

TITLE: Manager of Whiting
Business Unit

: ///7/yrDATE
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ATTACHMENT A

AGREEMENT FOR A FACILITY INVESTIGATION AT THE J&L SITE

Areas Of Concern that may require Further Action to be performed in conjunction with
Exhibit H (Agreement For a Facility Investigationat the J&L Site) of this Agreed Order:

AOCs

(1) Asphalt and Heavy Sludges Disposal Areas (Pits 1 and 11);
(2) Acid Sludge Disposal Area (Pit 2);
(3) Caustic Disposal Areas (Pits 3 and 27);
(4) XGA Soap Disposal Areas (Pits 4 and 8);
(5) Buffer Areas (Pits 5, 6, and 9);
(6) R&D Chemicals and Wastes Disposal Areas (Pits 10and 12);
(7) Aluminum Chloride Disposal Area (three units, Pit 13);
(8) Radiological Waste Disposal Area (Pit 13A);
(9) Mixed Municipal Garbage and Refinery Waste Disposal Areas (Pits 14 and 15);
(10) Spent FCCU Catalyst Pond (Pit 16);
(11) Leaded Tank Bottoms Disposal Area (Pit 17);
(12) Boiler House Sludge Disposal Areas (Pits 18 and 22);
(13) Solid Waste and Spill Cleanup Disposal Area (two units, Pit 19);
(14) Iron Sulfide Disposal Area (Pit 20);
(15) Dissolved Air Flotation Unit (DAF) Skimmings Disposal Area (Pits 21, 23, 24);
(16) Biological Sludges Disposal Area (Pit 25); and
(17) Coke Pile (Area 26).

The locations of the areas of concern are indicated on the attached map. The investigation of
soils and groundwater at the J&L site shall include the area in which the above AOCs are
located. Determination of the exact nature of the study and the constituents to be sampled for
will be the subject of a workplan to be completed before any further investigation begins.

Both of the following Areas of Concern at the J & L Site are to be treated as part of the
Petroleum Release Investigation (Exhibit D).

(1) Diked areas throughout the tank fields;

(2) All Sumps to Refinery Process Sewer and Outfall 004 which is intermittendy routed to
the Refinery Process Sewer.
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1.0

REFINERY

1.1 REFINERY SYSTEMS

1.1.1 Upper Schrage/MEK J-136 Wellpoint

System Type. Wellpoint system with vacuum recovery devices.

System Purpose and Objective. The purpose of this system is to establish hydraulic gradient
control and recover free phase hydrocarbon (FPH). The objective is to contain FPH to the
Amoco property.

System Pumping Rate. 100 gpm average.

System Duration. As long as necessary to contain FPH to Amoco property.

Brief System Description. This interim system was installed in March 1993 and was
designed to prevent the migration of hydrocarbons from Amoco's perimeter boundaries.
Vacuum recovery devices were installed in tandem to the J-137 wellpoint system to recover
FPH. The FPH recovery system is 2,000 feet long. Groundwater modeling has indicated
the system should pump at 100 gpm to sustain the necessary hydraulic gradient control at
this location. The water and FPH that is currently being removed is being sent to a process
sewer. The FPH has been identified as a degraded refinery fuel oil.

System Mechanics. Length is 2,000 feet, depth is 14 feet, and the material is carbon steel
header pipe.

O&M: An O&M manual has been prepared for this system and is available at the Whiting
Remediation Services Division file room.

Plot Plan. Figure No. 2, Burns & McDonnell proposal.

Performance Evaluations. Quarterly fluid levels taken to monitor groundwater gradient and
FPH thickness and sentinel well monitoring program. The sentinel well monitoring program
was established to monitor the FPH plumes along Amoco's perimeters and offsite locations.
These wells will be monitored on a more frequent basis than the quarterly fluid level well
locations.

System Dependencies. The wellpoint system must operate to allow vacuum recovery devices
to operate and recover FPH. e.
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1.1.2 Berry Lake J-161

System Type. Wellpoint system

System Purpose and Objective. The purpose of this system is to establish hydraulic gradient
control and recover FPH. The objective of the system is to create a hydraulic gradient
toward the interior of Amoco's Whiting Refinery. This would shift the FPH cone of
depression away from the East Chicago stormwater sewers.

System Pumping Rate. 90 gpm average.

System Duration. As long as necessary to contain FPH to Amoco property.

Brief System Description. This interim system was installed in 1992 and was relocated
approximately 200 feet north of the original J-161 system. The system is l.OOOfeet long and
was relocated to move the FPH plume onsite. The system is currently discharging into the
process sewer to be treated at the lakefront.

System Mechanics. The system is a stainless steel single vacuum pump and centrifugal
pump arrangement. The pump is cooled by a water reservoir located inside the pump
house.

O&M. The current O&M is performed by the Refinery Environmental Inspectors.

Plot Plan. (See attached remediation systems map.)

Performance Evaluations. Quarterly fluid levels taken to monitor groundwater gradient and
FPH thickness and sentinel well monitoring program. The sentinel well monitoring program
was established to monitor the FPH plumes along Amoco's perimeters and offsite locations.
These wells will be monitored on a more frequent basis than the quarterly fluid level well
locations.

System Dependencies. This system is not dependent on any other systems for hydraulic
gradient control.
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1.1.3 Future Standard Avenue French Drain

System Type. French drain.

System Purpose and Objective. The purpose of this system is to establish inward hydraulic
gradient control and recover FPH. The objective is to prevent FPH from reaching Lake
Michigan and to prevent FPH on Standard Avenue.

System Pumping Rate. Final design of the system is not complete.

System Duration. Continuous operation in conjunction with periodic fluid level readings
from monitoring wells.

Brief System Description. System installation is dependent on a pending real estate
purchase that is necessary for placement of the system. The system is being installed to
eliminate the natural gradient toward Lake Michigan and recover FPH.

System Mechanics. The french drain will be constructed of horizontally installed well
screens with filter packing material around the screen. The depth of the french drain will
be approximately 15 feet deep.

O&M. After the installation of the Standard Avenue french drain an O&M manual will be
prepared.

Plot Plan. Woodward-Clyde Consultants, Figure No. 1, Proposed FPH Control and
Recovery Options (11/22/93).

Performance Evaluations. Future task. Quarterly fluid levels will be taken to monitor
groundwater gradient and FPH thickness and sentinel well monitoring program. The
sentinel well monitoring program was established to monitor the FPH plumes along
Amoco's perimeters and offsite locations. .These wells will be monitored on a more frequent
basis than the quarterly fluid level well locations.

System Dependencies. This system is dependent upon the performance and operation of
recovery wells RW-1 and RW-2 at the lakefront and Buffalo Side respectively.
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1.1.4 Bender Waste

Remediation Type. Removal of contaminated soils from a Bender catalyst and clay filter
material storage area located south of Berry Lake Tank Field area.

Remediation Purpose and Objective. The purpose of this remediation is to remove
contaminated soil above the EP toxicity limit of5.0mg per liter of leachable lead. Samples
were sent to EMS laboratory. All areas found to contain greater than 5 ppm toxicity criteria
for leachable lead were excavated and disposed of at CID Landfill, Calumet City, Illinois.

Remediation Duration. Soils were excavated and samples were taken. The duration of the
remediation was approximately six weeks.

Brief System Description. Bender waste contains lead. ICEP Remediation was the
contractor retained by Amoco to perform the excavation to remove soils in contact with the
bender catalyst. The bender waste consists primarily ofsand and gravel and was transported
to CID Landfill located in Calumet City, Illinois under waste disposal permit number
822899. Approximately 1,300 cubic yards were disposed between April 18, 1990 through
May 30, 1990.

Drawing Nos. Available. Berry Lake Tank Farm area, Woodward-Clyde Consultants Figure
No. 1. Leachable lead levels (mg/1) at excavation surface following Excavation No. 5,
Woodward-Clyde Consultants Figure 7.
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1.1.5 Buffalo Side Recovery Well BSRW-2

System Type. Large diameter recovery well, two sump system.

System Purpose and Objective. The purpose of this system is to establish inward hydraulic
gradient control and recover FPH. The objective is to prevent FPH from reaching Lake
Michigan.

System Pumping Rate. 15 gpm.

System Duration. Monitoring of the effects of the Buffalo Side French Drain and the
recovery well will establish the long term pumping rate for this well.

Brief System Description. The system was operational March 1994 and was designed to
create an inward groundwater gradient condition within the area of the Buffalo Side
property behind the southern most portion of the future Buffalo Side French Drain.

System Mechanics. The system contains one WMRS model no. 4008-02-FX2 combination
explosion proof electric and pneumatic FPH only piston pump and one Grundfos electric
submersible rediflo pump model #10E5 with 460 volt', 3 phase, 0.33 HP motor. Well design
and installation includes:

drilled to a nominal diameter of 24 inches;
drilled to a final depth of 28 feet;
a screened interval of 8 feet to 20 feet;
a basal sump of 5 feet (20 to 25 foot depth);
12 inch I.D. well screen and riser comprising 316 stainless steel, wirewrap, and
having a number 6 slot size (0.006 inch) opening;
a sand filter pack of Colorado silica #32 and #40;
a top seal comprising a 2 foot cement bentonite grout; and
a 4x6x3 foot deep manhole, vault with manhole cover.

O&M. An O&M procedure was prepared by Woodward-Clyde Consultants.

Plot Plan. Propylene storage facility proposed recovery well location plan, Woodward-Clyde
Consultants, Figure No. 2, 11/2/93, Project No. 88C3114-2051.

Performance Evaluations. A well pumping yield test was performed 6/94 by Woodward-
Clyde Consultants.

System Dependencies. This system was designed to run in tandem with the Buffalo Side
French Drain system, and the installation of the slurry wall along the south east side of the
lakefront property.
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1.1.6 Refinery, South Tank Field, and Indiana Tank Field Recovery Wells

System Type. Dual phase recovery wells.

System Purpose and Objective. The purpose of this system is to establish hydraulic gradient
control and recover FPH. The objective is to remove FPH from the subsurface along
Indianapolis Boulevard north of Gate 20, northwest of Tank 3528 in South Tank Field, and
south of Tank 3716 in Indiana Tank Field.

System Pumping Rate. 15 gpm per well.

System Duration. System will be in place until FPH is recovered or objectives are changed.

Brief System Description. Eight dual phase recovery wells will be operational by the third
quarter 1995.

System Mechanics. The system contains one WES model PRP-3x3 pneumatic product pump
and one Grundfos electrical submersible rediflo pump model #16E9 with 460 volt, 3 phase,
I.OHP motor. Well design and installation includes:

drilled to a nominal diameter of 24 inches;
drilled to final depths of approximately 20 feet bgs.;
a screened interval of approximately 13 feet;
a basal sump of 2 feet;
12-inch ID 20-slot (0.020 inch) stainless steel well screen;
a filter pack of Morie #1 silica sand;
a top seal of approximately 6 to 12 inches of hydrated bentonite; and
a 3x3x4 foot deep manhole vault with cover (except Indiana Tank Field and
South Tank Field wells).

O&M. An O&M procedure is being prepared by Burns & McDonnell.

Plot Plan. Refinery, South Tank Field, and Indiana Tank Field Recovery Well, Figure #1.

Performance Evaluations. System not completed as of March 24, 1995,although quarterly
fluid levels will be taken to monitor groundwater gradients and FPH thickness and sentinel
well monitoring program. The sentinel well program was established to monitor the FPH
plumes along Amoco's perimeters and offsite locations. These wells will be monitored on
a more frequent basis than the quarterly fluid level well locations.

System Dependencies. These systems are not dependent on any other systems for hydraulic
gradient control. *.
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1.2 LAKEFRONT SYSTEMS

1.2.1. French Drain Slurry Wall Systems

System Type. French drain, hanging corrugated metal/bentonite cement barrier wall.

System Purpose and Objective. The purpose of these systems is to recover FPH. The
objective is to provide a positive barrier and recover FPH at this location to prevent FPH
from reaching Lake Michigan.

System Pumpinp Rate. The system is designed to pump between 80 gpm to 100 gpm.

System Duration. Continuous operation in conjunction with periodic fluid level readings
from monitoring wells.

Brief System Description. The french drain system consists of an existing and new west
french drain system and an east french drain system. The existing east, west and new west
french drain systems were installed in 1969,1970, and 1992 respectively. The typical french
drain is installed approximately 8 feet below natural grade. The trench 6 feet deep and 6
feet wide is filled with pea gravel. Two pipes are installed in the french drains at a depth
of approximately 3.5 and 5.5 feet into the pea gravel. The upper pipe run is an 8-inch
slotted high density polyethylene pipe and the lower pipe run is a 12-inch slotted high
density polyethylene pipe. A geotextile is installed over the pea gravel trench which acts as
a filter for infiltrating water. A test pipe is installed in the gravel trench to facilitate
sampling and monitoring of subsurface conditions. The test pipe is a 2-inch stainless steel
slotted well screen 4-feet long installed in the gravel trench with a 2-inch stainless steel riser
pipe to the surface. The gravel trench is finished to the surface with compacted backfill.

The gravel trenches gravity drain to sumps for recovery ofpetroleum hydrocarbons and the
affected water. The existing west french drain and east french drain system sumps are
approximately 7.0 and 4.5 feet in diameter, respectively. The east sump is located in the
middle of the gravel trench between the oil test pipes W-l and E-l. Adual pumping system

. is installed in the east sump to recover FPH collected in the french drain. The dual
pumping system includes two recovery pumps, float level controllers, flow totalizer, and
associated piping and hardware. The existing west sump is located about 150 feet from the
southern end of the existing west french drain system. The sump utilized a dual pumping
system similar to the east french drain system to collect and recover FPH. The new west
sump is an 8-foot precast concrete sump installed to a depth of 19 feet below grade with a
3 foot stick up. The new west sump is located at the southern end of the new west sump
french drain system and connects the new and existing west french drain systems. The new
west sump contains one recovery pump, float level controllers, a flow totalizer, and
associated piping and hardware for recovery of petroleum hydrocarbons and affected water.

System Mechanics. An O&M manual has been prepared by Woodward-Clyde Consultants.
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O&M. The manual is entided "Lakefront French Drain System East and West French
Drains".

Plot Plan. Woodward-Clyde Consultants drawing, Lakefront Groundwater Investigation
West French Drain System Location Plan, 9/91, 88C3114-1216.

Performance Evaluations. Quarterly fluid levels taken to monitor groundwater gradient and
FPH thickness.

System Dependencies. The french drain is not dependent on any other systems.
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1.2.2 Lakefront Recovery Well LFRW-1

System Type. Large diameter recovery well, two sump system.

System Purpose and Objective. The purpose of this system is to establish inward hydraulic
gradient control and recover FPH. The objective is to prevent FPH from reaching Lake
Michigan.

System Pumping Rate. Groundwater modeling indicates that hydraulic gradient control can
be obtained at 3.5 gpm pumping rates in conjunction with the Standard Avenue French
Drain system operations. A groundwater divide will be monitored from field measurements
after the installation of the Standard Avenue french drain is installed.

System Duration. Long term, as long as FPH is present in the monitoring wells near the
system. Use MW 201A as reference point.

Brief System Description. The system was operational in March 1994 and was designed to
create an inward groundwater gradient condition within the lakefront property after the
completion of the physical barrier system around the Lake Michigan shoreline portion of
the property.

System Mechanics. The system contains one WMRS model no. 4008-02-FX2 combination
explosion proof electric and pneumatic FPH only piston pump and one Grundfos electric
submersible rediflo pump model #10E5 with 460 volt, 3 phase, 0.33 HP motor.

drilled to a nominal diameter of 24 inches;
drilled to a final depth of 28 feet;
a screened interval of 8 feet to 20 feet;
a basal sump of 5 feet (20 to 25 foot depth);
well screen and riser pipe 12 inch I.D. comprising 316 stainless steel,
wirewound, and having a number 6 slot well screen size;
a sand filter pack of Colorado silica #32 through #40;
a top seal comprising a 2 foot cement bentonite grout; and
a 4x6x3 foot deep manhole vault with manhole cover.

O&M. An O&M procedure has been prepared by Woodward-Clyde Consultants.

Plot Plan. Lakefront property site hydraulic control and recovery well location, Woodward-
Clyde Consultants, Figure No. 1, 11/22/93, 88C3114-2010.

Performance Evaluations. A well pumping yield test was performed 6/94 by Woodward-
Clyde Consultants.

System Dependencies. This system was designed to run in tandem with the Buffalo Side
French Drain system, and the installation of the slurry wall along the south east side of the
lakefront property.

M/12/95
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1.2.4 Temporary Wellpoint System (Lakefront)

System Type. Wellpoint system.

System Purpose and Objective. The purpose of this system is to establish interim hydraulic
gradient control at the southeast section of the Whiting Refinery Lakefront property. The
objective is to prevent FPH from reaching Lake Michigan.

System Pumping Rate. 50-100 gpm.

System Duration. The system was placed in operation shortly after the installation of the
slurry wall to the southeast of Amoco's lakefront property. The temporary wellpoint system
will be replaced by two 4 inch total fluid recovery wells to be pumped by pneumatic Ejector
pumps and the Standard Avenue french drain.

Brief System Description. FPH was floating atop the surface water to the south east of the
Whiting Refinery lakefront property. The temporary wellpoint system was installed to
provide an inward groundwater gradient away from the lake.

System Mechanics. Electrical wellpoint system, 30 wellpoints 15 feet deep.

O&M. Griffin Dewatering is currently maintaining the system for operation. The lakefront
maintenance oversees systems operation.

Plot Plan. None available. (Hand drawn location attached.)

Performance Evaluations. Not applicable.

System Dependencies. This system is dependent on the installation of the slurry wall to the
southeast of the lakefront property.

04/12/95
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1.2.5 Lakefront Temporary Wellpoint System FPH Recovery Replacement

System Type. Recovery well (2-4 inch diameter)

System Purpose and Objective. The purpose of this system is to remove FPH located at the
southeast corner of the lakefront property. A slurry wall was installed in January 1994 to
prevent FPH from reaching Lake Michigan near this location. This system was installed to
remove the FPH that collects inthe groundwater trough created by the lakefront temporary
wellpoint system.

System Pumping Rate. 2-4 gpm.

System Duration. As long as FPH is monitored at this location.

Brief System Description. The system is comprised of two pneumatic Ejector pumps and
associated discharge piping.

System Mechanics. Ejector pneumatic pumps, 4 inch diameter, 20 feet deep wells.

O&M. None available.

Plot Plan. Woodward-Clyde Consultants, Drawing No. S1-2080, 11/94, 88C3114.

Performance Evaluations. Quarterly fluid levels taken to monitor groundwater gradient and
FPH thickness and sentinel well monitoring program. The sentinel well monitoring program
was established to monitor the FPH plumes along Amoco's perimeters and offsite locations.
These wells will be monitored on a more frequent basis than the quarterly fluid level well
locations.

System Dependencies. None.

OJ/I2/95
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1.3 TANK FIELD SYSTEMS

1.3.1 South Tank Field J-160

i

System Type. Wellpoint system, single pump.

System Purpose and Objective. The purpose of this system is to establish hydraulic gradient
control. The objective is to prevent FPH from flowing beneath Indianapolis Boulevard and
to prevent oil from intercepting the Indianapolis Boulevard stormwater sewer system. The
objective is also to contain FPH to Refinery property and to recover FPH from the South
Tank Field plume.

System Pumping Rate. Average 75 gpm.

System Duration. As long as necessary to contain FPH to Amoco property and effective
recovery of FPH from the South Tank Field plume.

Brief System Description. The J-160 wellpoint system was installed in 1968-1970 to provide
a hydraulic gradient control within Amoco Whiting Refinery property boundary.

System Mechanics. The wellpoint system is 1,455 feet long. The original J-160 system
contained 139 wellpoints. The modified system will contain 2,055 feet of wellpoint header
pipe and 189 wellpoints and 26 vacuum recovery devices.

O&M. The current O&M is performed by the Refinery Environmental Inspector.

Plot Plan. J-160 Investigation South Tank Field, Figure No. 1, March 17, 1995, Bascor
Environmental, Inc.

Performance Evaluations. Quarterly fluid levels taken to monitor groundwater gradient and
FPH thickness and sentinel well monitoring program. The sentinel well monitoring program
was established to monitor the FPH plumes along Amoco's perimeters and offsite locations.
These wells will be monitored on a more frequent basis than the quarterly fluid level well
locations.

System Dependencies. This system may be affected by the installation of additional large
diameter recovery wells within the South Tank Field plume. At this time the J-160
wellpoint system willbe evaluated for hydraulic gradient control effectiveness in conjunction
with the installation of the future additional recovery wells.

Oi/12/95
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1.3.3 South Tank Field Recovery Sumps 3493 Tank Dike

System Type. 36 inch diameter shallow sumps.

System Purpose and Objective. The purpose of this system is to recover FPH by utilizing
existing shallow sumps used in some tank dikes as part of the dike area surface water
removal system. The objective is to remove a Light Ultraformate petroleum product from
the 3493 tank dike area and to prevent FPH from migrating away from the tank dikes.

System Pumping Rate. Two pneumatic ejector pumps were installed in two shallow sumps
inside tank dike 3493. Pumping rates are 15 gpm each sump.

System Duration. The pumps were installed March 1994 when FPH was indicated floating
in the existing sumps.

Brief System Description. The sumps were already installed by Oil Movement Division as
part of their normal operating procedure for the surface water removal inside the tank dike.
Remediation Services Division utilized the existing sumps as FPH recovery sumps. This
system will be replaced by large diameter recovery wells in January 1995.

System Mechanics. Ejector pneumatic pumps high capacity flow of 10-20 gpm. A pump
controller is used to regulate the flow of groundwater to be pumped. Discharges into the
South Tank Field water draw system.

O&M. No O&M manual is prepared due to its temporary function.

Plot Plan. Figure 1.

Performance Evaluations. Quarterly fluid levels taken to monitor groundwater gradient and
FPH thickness and sentinel well monitoring program. The sentinel well monitoring program
was established to monitor the FPH plumes along Amoco's perimeters and offsite locations.
These wells will be monitored on a more frequent basis than the quarterly fluid level well
locations. '

System Dependencies. This system is dependent on the availability of plant compressor air.
Systems expected to be replaced by new recovery wells.
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1.3.4 South Tank Field Annex J-156 and J-157, Installed by the Refinery

System Type. Wellpoint system.

System Purpose and Objective. The purpose of this system is to establish hydraulic control.
The objective is to contain FPH to Amoco property.

System Pumping Rate. J-156 is approximately 50 gpm and J-157 is approximately 60 gpm.

System Duration. These systems will operate as long as FPH is present at this location.

Brief System Description. The wellpoint system was installed in 1968-1970 to provide a
hydraulic gradient control along Amoco Whiting Refinery property boundary.

System Mechanics. The J-156 wellpoint system is 1,660 feet long. The system contains 114
wellpoints at 15 feet deep. The J-157 wellpoint system is 2,790 feet long. The system
contains 234 wellpoints at 15 feet deep.

O&M. The current O&M is performed by the Refinery Environmental Inspectors.

Plot Plan. (See Remediation Systems Map.)

Performance Evaluations. Quarterly fluid levels taken to monitor groundwater gradient and
FPH thickness and sentinel well monitoring program. The sentinel well monitoring program
was established to monitor the FPH plumes along Amoco's perimeters and offsite locations.
These wells will be monitored on a more frequent basis than the quarterly fluid level well
locations.

System Dependencies. None.
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1.3.5 Stieglitz Park Tank Field (SPTF) J-137

System Type. Wellpoint system and vacuum recovery devices.

System Purpose and Objective. The purpose of this system is to establish hydraulic gradient
control and recover FPH. The objective is to contain FPH to Amoco's property and create
an inward groundwater gradient to the SPTF area and also create an east/west gradient at
129th Street.

System Pumping Rate. 100-150 gpm average range.

System Duration. As long as FPH is present in SPTF area.

Brief System Description. The SPTF J-137 wellpoint system was installed to prevent FPH
from leaving the Whiting Refinery and containing any FPH present in SPTF onsite. The
system was installed in April 1993. In June 1993, 24 vacuum recovery devices were added
to the system to recover FPH that is drawn in by the wellpoint system. The FPH is then
directly discharged into the NESHAP benzene pipe.

System Mechanics. The wellpoint pump is a 30 HP vacuum centrifugal oil cooled pump.
The system contains 1,000 feet of wellpoint vacuum header pipe, with 99 active wellpoints
operational and 24 vacuum recovery devices running in tandem with this system.

O&M. An O&M manual will be prepared for this project.

Plot Plan. Bascor Environmental, Inc. Drawing No. (currently not assigned).

Performance Evaluations. Quarterly fluid levels taken to monitor groundwater gradient and
FPH thickness and sentinel well monitoring program. The sentinel well monitoring program
was established to monitor the FPH plumes along Amoco's perimeters and offsite locations.
These wells will be monitored on a more frequent basis than the quarterly fluid level well
locations.

System Dependencies. This system isbalanced with J-139 to maintain groundwater gradient
control along the south leg of J-139.

04/12/95
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1.3.6 Indiana Tank Field J-138A&B

System Type. Wellpoint system and vacuum recovery devices.

System Purpose and Objective. The purpose of this system is to establish hydraulic gradient
control and recover FPH. The objective is to prevent FPH from migrating off Amoco's
property.

System Pumping Rate. The system is pumping an average of 100-200 gpm range.

System Duration. The system will pump as long as hydraulic gradient control is needed for
this general area.

Brief System Description. The wellpoint system was installed in 1991 to provide hydraulic
gradient control back inward toward Amoco property. The wellpoint system was designed
to pump at a deeper depth of 21 feet, than the J-139 system pumping at 15 feet deep. After
obtaining a hydraulic gradient back onto Amoco's property, vacuum recovery devices were
installed in 1993 to remove the FPH beneath the tank field.

System Mechanics. Standard wellpoint system, 50 HP each pump. A total of two pumps.
2,714 feet of 254 wellpoints at 21 feet deep, and 191 vacuum recovery devices for FPH

•recovery. The system is electrical heat traced and insulated and has 8 inch vacuum header
pipes and aluminum header pipes.

O&M. An O&M manual was prepared by Bascor. The Refinery's Environmental
Inspectors are responsible for O&M.

Plot Plan. (See Remediation Systems Map.)

Performance Evaluations. Quarterly fluid levels taken to monitor groundwater gradient and
FPH thickness and sentinel well monitoring program. The sentinel well monitoring program
wasestablished to monitor the FPH plumes along Amoco's perimeters and offsite locations.
These wells will be monitored on a more frequent basis than the quarterly fluid level well
locations.

System Dependencies. This system is currently not dependent on any other system.
Although the system is running in tandem with the J-139 and J-140 wellpoint systems.

04/12/95
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1.3.7 Indiana Tank Field/C-Station J-140

System Type. Wellpoint system and vacuum recovery devices.

System Purpose and Objective. The purpose of this system is to establish hydraulic gradient
control. The objective is to prevent FPH from migrating off Amoco's property.

System Pumping Rate. The average pumping rate is 70 gpm.

System Duration. This system will continue to pump as long as hydraulic gradient control
is needed at this location.

Brief System Description. The J-140 system was installed in 1981. The system was
operational to provide a hydraulic barrier along the G-Station terminal at the Whiting
Refinery. The system was modified in 1994 with the addition of 600 feet of wellpoints and
44 vacuum recovery devices to accelerate recovery of the FPH beneath this location.

System Mechanics. Standard wellpoint system (plus backup pump), 50HP each pump, 1,370
feet of 8 inch vacuum header pipes, wellpoints at 15 feet deep and 44 vacuum recovery
devices for FPH recovery. The system is electrically heat traced.

O&M. An O&M manual was prepared by Bascor Environmental. The Refinery's
Environmental Inspectors are responsible for O&M.

Plot Plan. (See Remediation Systems Map.)

Performance Evaluations. Quarterly fluid levels taken to monitor groundwater gradient and
FPH thickness and sentinel well monitoring program. The sentinel well monitoring program
was established to monitor the FPH plumes along Amoco's perimeters and offsite locations.

locations.

Svstem Dependencies. This system works in tandem with the J-138 and J-139 wellpoint
systems but is not dependent on them.

-

£_
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1.4 DOCK AREA SYSTEMS

1.4.1 French Drain (Dock Area)

System Type. French drain.

System Purpose and Objective. The purpose of this system is to recover FPH at the Marina
Dock. The objective is to prevent FPH from reaching Lake George Canal.

System Pumping Rate. Approximately 5-10 gpm.

System Duration. Continuous operation as needed to remove product.

Brief System Description. The french drain was installed to prevent the migration of FPH
at the Refinery's Marine Dock area. FPH was identified in MW 158A and 159A. Due to
underground obstructions the FPH at this location was being trapped and not able to flow
back to the nearby large diameter recovery well RW-ID to the north. After installation of
the french drain, no FPH was observed in wells 158A and 159A.

System Mechanics. The french drain was installed at two depths of 5 and 7 1/2 feet. Six
inch diameter carbon steel louvered pipe was used as the collection pipe. Fine gravel was
used as granular filter pack backfill material. The french drain discharges into ballast tank
No. 1, and then is transported to the lakefront for treatment.

O&M. The Refinery Marine Dock area is responsible for the O&M

Plot Plan. (See attached.)

Performance Evaluations. Quarterly fluid levels obtained.

System Dependencies. This system isdependent on the RW-ID recovery well pumping in
tandem with the french drain. The french drain was installed for FPH recovery only and
RW-ID was intended for hydraulic gradient control.

04/12/95
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1.4.2 Recovery Well RW-ID (1-6 Inch Diameter) (Dock Area)

System Type. Large diameter recovery well.

System Purpose and Objective. The purpose of the system is to establish hydraulic gradient
control and recover FPH. The objective is continuous pumping ofgroundwater to provide
an inward gradient away from the Lake George canal sheet pile. The system discharges into
the ballast tank no. 1, which is then pumped into the process sewer line.

System Pumping Rate. 10-15 gpm.

System Duration. As long as FPH is present at this location. This system was operational
in 1991.

Brief System Description. The system was installed as an interim measure to provide a
hydraulic gradient away from the Lake George canal. FPH was monitored near the canal.

System Mechanics. Well design and installation.

drilled to a nominal diameter of 12 inches on 9/26/90;
drilled to a final depth of feet 22.2, ground surface at 586.50 (feet MSL);
a screened interval of 586 feet to 566 feet; and

• well screen and riser of 6 inch ID, 0.0020 inch slot screen, stainless steel.

O&M- The O&M for the Dock Area is performed by the Dock Area group.

Plot Plan. (See attached.)

Performance Evaluations. Quarterly fluid levels are measured in nearby monitoring wells.

System Dependencies. This system is working in tandem with the french drain system
installed in 1993.

C:\NED\IDEMSYS.RPT

04/12/9J

1_21 RcvUion 0



LAKE GE0RGE CANAL

DOCK AREA
FRENCH DRAIN SYSTEM

FIGURE 2

AMOCO WHITING REFINERY
DOCK »RU (ARE* 7)

I COBBECTEP FREE PBASE HYDROCARBON
3RD QUARTER »»<

Ss



2.0

J&L SITE

2.1 LAKE GEORGE TANK FIELD

2.1.1 129th Street Remediation

System Type. Nine large diameter recovery wells.

System Purpose and Objective. The purpose of this system is to establish hydraulic gradient
control. The objective is to prevent FPH from entering the stormwater drainage ditch on
the south side of 129th Street.

System Pumping Rate. The design rate is 135 gpm. The actual rate is 75 gpm.

System Duration. As long as necessary to contain FPH to Amoco property.

Brief System Description. This system was operational in 1992 and utilized large diameter
recovery wells to depress the groundwater table to prevent the discharge of FPH into the
stormwater drainage ditch on the south side of 129th Street which is north of the Lake
George Tank Field.

System Mechanics. The system contains the following:

• nine 6 inch diameter recovery wells (RW-1J through RW-9J), screened
approximately 3 feet below grade from 26 to 28 feet deep;

• stainless steel #304, wirewrapped, 0.002inch slotted, with 3 foot silt trap from
28 feet to 31 feet deep;

• a #5 global sand filter pack;
• a top seal comprising a 4 foot cement bentonite grout, with a 3 foot by 3 foot

concrete pad; and
• oil/water separator 5,000 gallons, sediment separator.

Q&M. An O&M manual was provided to Oil Movement Division (hydrocarbon loss group).
Oil Movement Division is responsible for the maintenance of this system.

Plot Plan. D-1072-6-0169 (Rev. 2).

Performance Evaluations. Quarterly fluid levels taken to monitor groundwater gradient and
FPH thickness and sentinel well monitoring program. The sentinel well monitoring program
was established to monitor the FPH plumes along Amoco's perimeters and offsite locations.
These wells will be monitored on a more frequent basis than the quarterly fluid level well
locations.

System Dependencies. This system is dependent on an aboveground oil/water separator
tank and effluent tank and pumps downgradient of the nine recovery wells.

04/12/95
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2.1.2 Jens Lake Remediation

Remediation Type. Sludge solidification and landfill disposal.

Remediation Purpose. The purpose of this remediation is to remediate' the Jens Lake one
acre site due to future land ban rules and regulations enacted in 1992.

Systpm Pumping Rate. Temporary wellpoint systems were installed to dewater the Jens
Lake pond. The wellpoint system pumped at 310-400 gpm.

Remediation Duration. The remediation duration was approximately six weeks and was
completed in April of 1992. Griffin remediation was selected to close the pond.

Brief Remediation Description. Asmall, less than one acre, man-made pond contained the
surface water from the tank dikes located at the J&L site Lake George Tank Field. The
water was initially pumped into an oil/water separator. The remaining water was then
gravity drained into the Jens Lake pond. Remediation efforts were the following:

• dewater Jens Lake pond and concrete oil/water separator;
• use dragline and backhoe to remove the sludge and mix with fly ash;
• disposed approximately 300 cubic yards of solidified sludge to Adams Landfill,

Ft. Wayne, Indiana;
• fill up the pond with dolomite/limestone and borrow material from the

excavated caverns;
• steam clean and grout the oil/water separator and fill with dolomite gravel;

and
• send closure information to IDEM.

Drawinp Nos. Available. See photographic chronology of hydrocarbon recovery from Jens
Lake and oil/water separator report dated July 1991. This report contains an executive
summary and photographs for the duration of the remediation project.
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2.2 J&L CRUDE TANK FIELD

2.2.1 Recovery Sumps

i

System Type. Large diameter recovery sumps.

System Purpose and Objective. The purpose of this system is to recover FPH. The
objective is to remove the FPH located inside the J&L crude tank field.

System Pumping Rate. 5-10 gpm per sump or skimming only.

System Duration. Sump pumped as needed with accumulation of FPH.

Brief System Description. A FPH plume was identified inside the J&L crude tank field.
Two sumps were installed in March 1994 to begin FPH remediation of this area.

System Mechanics. Galvanized corrugated metal, 36 inch diameter, 12 feet long, 0.02 inch
slotted, gravel filler packed sumps.

O&M. To be determined.

Plot Plan. None available.

Performance Evaluations. Quarterly fluid levels are monitored at this location.

System Dependencies. No system dependencies.

. 04/12/95
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2.3 J&L AREA

2.3.1 J-141, Installed by the Refinery

System Type. Wellpoint system.

System Purpose and Objective. The purpose of this system is to establish hydraulic gradient
control. The objective is to prevent the J&L highlands water from reaching the Lake
George canal.

System Pumping Rate. 200-300 gpm.

System Duration. Continuous operation.

Brief System Description. Groundwater flows toward the south from the J&L highlands.
This system provides hydraulic gradient control to prevent J&L highland water from
entering the canal.

System Mechanics. The wellpoint system is 2,646 feet long, and 15 feet deep. The system
is electrically heat traced. Section 2.4.2discusses the J-141 extension to the catalyst pond
remediation area.

O&M. The Refinery Environmental Inspectors are responsible for the O&M on the system.

Plot Plan. (See remediation system map.)

Performance Evaluations. Quarterly fluid levels taken to monitor groundwater gradient and
FPH thickness and sentinel well monitoring program. The sentinel well monitoring program
was established to monitor the FPH plumes along Amoco's perimeters and offsite locations.
These wells will be monitored on a more frequent basis than the quarterly fluid level well
locations.

System Dependencies. No system dependencies.

04/12/95

C:\NEDUDEMSYS.RPT 2-4 Revision 0



2.3.2 Catalyst Ponds Sheet Pile

System Type. Sheet pile and polymer seal.

System Purpose and Objective. The purpose of this system is to create a positive barrier
cut off wall. The objective is to provide a positive barrier for floating FPH.

System Duration. The sheet pile life is expected to provide a positive cut off barrier for 30
years.

Brief System Description. A FPH plume was identified at this location. FPH was seen
weeping into the Lake George canal. The sheet pile was installed along the south side of
Lake George canal in 1993 with a polymer seal applied on the sheet pile joints to provide
a positive barrier wall ten feet deep to prevent FPH from reaching the canal.

O&M. There is no O&M needed.

Plot Plan. (See remediation system map.)

Performance Evaluations. Quarterly fluid levels taken to monitor groundwater gradient and
FPH thickness and sentinel well monitoring program. The sentinel well monitoring program
was established to monitor the FPH plumes along Amoco's perimeters and offsite locations.
These wells will be monitored on a more frequent basis than the quarterly fluid level well
locations.

System Dependencies. This system is dependent upon the J-141 pump being operational.
Two 36 inch diameter sumps have been installed along the outer edges of the sheet piling
to prevent FPH from migrating around the positive sheet pile barrier wall.
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2.3.3 Catalyst Pond J-141 Extension

System Type. Wellpoint system and vacuum recovery devices.

System Purpose and Objective. The purpose of this system is to establish hydraulic gradient
control and recover FPH. The objective is to recover FPH at this location.

System Pumping Rate. Approximately 30-40 gpm.

System Duration. The wellpoint system will run three seasons. During the winter months
the system will be turned off. The sheet pile will provide the area with a positive cut off
wall.

Brief System Description. The wellpoint system extension was installed in September 1993
to prevent FPH from reaching the Lake George canal from the south.

System Mechanics. The wellpoint system is 600 feet long and 15 feet deep. The vacuum
header is 8 inch diameter carbon steel.

O&M. The Refinery Environmental Inspectors are responsible for the wellpoint system.

Plot Plan. (See remediation system map.)

Performance Evaluations. Quarterly fluid levels taken to monitor groundwater gradient and
FPH thickness and sentinel well monitoring program. The sentinel well monitoring program
was established to monitor the FPH plumes along Amoco's perimeters and offsite locations.
These wells will be monitored on a more frequent basis than the quarterly fluid level well
locations.

System Dependencies. The system is dependent upon the J-141 system being operational.
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2.3.4 South Lake George Canal Recovery Sumps

System Type. Two recovery sumps.

System Purpose and Objective. The purpose of this system is to remove FPH. The
objective is to prevent oil from reaching the Lake George canal by installing FPH collection
sumps to be used when FPH is present along the sheet pile barrier wall.

The sumps installed along the outer edges of the positive barrier sheet pile wall to prevent
FPH from migrating around the barrier (and collect FPH).

System Pumping Rate. A belt skimmer powered by a windmill (no utilities present at site)
is being tested in one sump. The second sump is vacuumed out as necessary.

System Duration. The sumps will be utilized as long as FPH accumulates.

Brief System Description. Two sumps were installed in October 1994 due to non-
homogenous fill material beneath this area. The FPH appears to be in pockets versus in
a continuous zone.

System Mechanics. The sumps consist of galvanized corrugated metal pipe, 36 inch in
diameter and 12 feet long with 0.020 inch slotted screens.

O&M. Maintenance will be minimal. The Refinery Environmental Inspectors will be
responsible for the O&M of this system.

Plot Plan. (See attached.)

Performance Evaluations. Quarterly fluid levels are monitored at this location.

System Dependencies. Initial performance indicates that minimal wind is necessary to
operate the windmill system. If performance is acceptable, a second windmill may be
installed at the second pump.
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2.3.5 J&L Outfall No. 3 Oil/Water Separation System

System Type. Sheet pile weir/HDPE lined channel/solids separator.

System Purpose and Objective. The purpose of this system is to provide a physical barrier
in the channel which will provide separation of floating constituents from water flow in the
Outfall No. 3 channel. The objective is to remove and recover floating materials.

System Flow Rate. The base flow in the channel varies, based on rainfall events. Flow
varies from 0 to 15 gpm.

System Duration. The system was installed in September, 1993.

Brief System Description. A sheet pile is installed upstream of the existing separator, with
an underflow/overflow weir to trap the floating constituents upstream of the weir. A
skimmer pump recovers floating materials and stores them in a holding tank, returning
water to the channel. The channel section 75 feet downstream of the sheet pile is lined with
HDPE to prevent intrusion of groundwater into the surface water flow. A similar sheet pile
is installed downstream of the existing separator where the sampling takes place. Flow is
routed through a buried coated 24" CMP into the turning basin.

System Mechanics. A pump is located upstream of the sheet pile structure, and provides
suction to a floating skimmer. The water is discharged into an oil/water separator box
where the floating material is separated from the water.

O&M. An O&M manual is currently located inthe Amoco Environmental Inspectors area.

Plot Plan. Figure 2.

Performance Evaluations. NPDES sampling.

System Dependencies. This system requires routine maintenance to clear debris from the
floating weir during fall and spring seasons.
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2.3.6 J&L Outfall No. 4 Pond

System Type. HDPE/Clay lined pond.

System Purpose and Objective. The purpose of this system is to provide a physical barrier
between groundwater and surface water flow in the section of channel immediately
downstream of the outfall sampling point. The objective is to separate surface and
groundwater flows.

System Flow Rate. The base flow in the channel varies, based on rainfall events. Flow
varies from 0 to 10 gpm.

System Duration. The system was installed in September, 1993 after discolored water was
visually identified in the outfall channel.

Brief System Description. The storage pond is lined with HDPE and clay in order to
prevent groundwater intrusion into surface water flows.

System Mechanics. N/A.

O&M. An O&M manual is not required.

Plot Plan. Figure 1.

Performance Evaluations. Visual inspection.

System Dependencies. None.
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2.4 CALUMET AVENUE WAREHOUSE AREA

2.4.1 Three Calumet Avenue Recovery Wells, Installed by the Refinery

System Type. Three large diameter recovery wells (J-47, J-48, and J-49).

System Purpose and Objective. The purpose of these recovery wells is to provide hydraulic
gradient control south of the Calumet Avenue Warehouse. Three recovery wells were
installed approximately 200 feet apart. The objective is to remove FPH from the property
boundary of the Calumet Avenue Warehouse.

System Pumping Rate. The wells are pumping on timers at an average rate of 5 gpm each.

System Duration. The system operates continuously on timers.

Brief System Description. The system was installed in 1986 and was designed to pump FPH
from each recovery well.

System Mechanics. Three 10 inch diameter PVC recovery wells. Electric submersible
(Grundfos 40S30-9).

O&M. The Refinery Environmental Inspectors are responsible for O&M of these systems.

Plot Plan. (See remediation system map.)

Performance Evaluations. Quarterly fluid levels are taken at this location.

System Dependencies. This system is dependent upon operations of the 12 inch dewatering
line used to discharge the total fluids recovered from recovery wells J=47, J-48, and J-49.
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2.4.2 APL Xylene Recovery Weil

System Type. One large diameter recovery well.

System Purpose and Objective. The purpose of this recovery well is to establish hydraulic
gradient control and recover FPH. The objective is to recover any FPH xylene beneath the
area where it leaked and to provide hydraulic containment of the impacted area.

System Pumping Rate. The system was designed to pump between 10-15 gpm.

System Duration. Continuous operation as long as necessary to recover product.

Brief System Description. The system was installed on April 8, 1993, as an interim
groundwater recovery system.

System Mechanics. Well design and installation:

• drilled to a minimal diameter of 24 inches;
• drilled to a final depth of 22 feet;
• a screened interval of 4 feet to 18 feet;
• a base sump of 3 feet; and
• a 12 inch I.D. well screen and riser comprising 304 stainless steel, wirewrap,

and utilizing a number 12 slot size (0.012 inch) opening.

O&M. APL is responsible for all O&M associated with this FPH recovery system.

Plot Plan. (See attached.)

Performance Evaluations. Quarterly fluid levels taken to monitor groundwater gradient and
FPH thickness and sentinel well monitoring program. The sentinel well monitoring program
was established to monitor the FPH plumes along Amoco's perimeters and offsite locations.
These wells will be monitored on a more frequent basis than the quarterly fluid level well
locations.

System Dependencies. This system is not dependent upon any other systems.
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2.4.3 Calumet Avenue CJoverleaf Sheet Pile

System Type. Sheet pile and polymer seal.

System Purpose and Objective. The purpose of sheet pile is to establish a positive barrier
cut off wall. The objective is to provide a positive barrier for floating FPH.

System Duration. The sheet pile life is expected to be 30 years to provide a positive cut off
barrier.

Brief System Description. A FPH plume was identified at this location. FPH was visually
seen seeping into the Calumet Avenue stormwater drainage ditch. The sheet pile was
installed in January 1995 along with the polymer seal at the sheet pile joints to provide a
positive barrier wall 15 feet deep to prevent FPH from flowing into the Calumet Avenue
drainage ditch.

O&M. There is no O&M needed.

Plot Plan. (See attached.)

Performance Evaluations. Not applicable. This is a passive barrier system.

System Dependencies. The positive barrier wall willbe dependent on a shallow french drain
system to provide FPH recovery at this location.
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2.4.4 Future Calumet Avenue French Drain

System Type. Shallow interceptor trench.

System Purpose and Objective. The system installation is scheduled for the spring of 1995.
The objective of the shallow interceptor trench is to prevent FPH from entering the ditch
along the Cline Avenue entrance ramp.

System Pumping Rate. The system is designed to pump between 40 to 75 gpm.

System Duration. As long as necessary to contain FPH.

Brief System Description. Due to the non-homogeneous fill located at the Cline Avenue
cloverieaf, the system will be designed to intercept the road bedding material beneath the
concrete entrance ramp which contains FPH.

System Mechanics. Dual discharge electric submersible pumps for non-rain event and rain
event has a maximum tandem pumping rate of 90 gpm.

O&M. Currently no O&M manual available (future system).

Plot Plan. (See attached.)

Performance Evaluations. Future performance evaluation of system.

System Dependencies. This system is dependent upon the existing 12 inch dewater line
available capacity. The current study performed by Orbital Engineering indicates moderate
discharge capacity.
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3.0

OFFSITE

3.1 LOWER SCHRAGE FIRST STREET

3.1.1 J-139 Wellpoint

System Type. Wellpoint.

System Purpose and Objective. The purpose of this system is to establish hydraulic gradient
control and recover FPH. The objective is to prevent FPH from leaving the Indiana Tank
Field's western perimeter.

System Pumping Rate. 200 gpm.

System Duration. Continuous operation as needed to maintain control in conjunction with
J-138.

Brief System Description. This interim system was installed in 1981 and was designed to
prevent the migration of hydrocarbons from Amoco's perimeter boundaries. Vacuum
recovery devices were installed in 1993 to recover FPH.

System Mechanics. The wellpoint system has two 50 hp vacuum, assisted centrifugal water
cooled pumps. This system contains 2,876 feet of wellpoint vacuum header pipe with 235
wellpoints operational and 72 vacuum recovery devices running in tandem with this system.

O&M. The Refinery Environmental Inspectors are responsible for O&M of this system.

Plot Plan. (See remediation systems map.)

Performance Evaluations. Quarterly fluid levels taken to monitor groundwater gradient and
FPH thickness and sentinel well monitoring program. The sentinel well monitoring program
was established to monitor the FPH plumes along Amoco's perimeters and offsite locations.
These wells will be monitored on a more frequent basis than the quarterly fluid level well
locations.

System Dependencies. This system is dependent on the J-138 and J-140 wellpoint system
being operational.

04/12/95
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3.1.2 Pilot Biovent System

System Type. Pilot horizontal well biovent system.

System Purpose and Objective. The purpose of this system is to remediate stained soils.
The objective is to remediate stained soils above the depressed water table in the area of
First Street between 125th and 129th Streets. Soil containing diesel to naphtha range
hydrocarbons will be remediated by the utilization of insitu bioremediation (bioventing).
The system is designed to provide oxygen to the naturally occurring microbes via a vacuum
bioventing technology.

System Pumping Rate. The system was designed to pump from 200 cfm to 250 cfm from
a 350 linear foot, 4 inch horizontally installed well screen.

System Duration. The pilot system ran for five days at different flow rates.

Brief System Description. The pilot biovent system was installed 8.5 feet deep ,beneath First
Street from 127th Street to the City of Whiting vacant lot.

System Mechanics. One Roots type blower, two 80 gallon capacity water knock out drums,
two sediment traps, one 350 L.F. horizontally installed well screen.

O&M. An O&M manual has not been provided for this system. This phase of the project
was a pilot test.

Plot Plan. (See attached.)

Performance Evaluations. The pilot study indicated that a flow rate of200 cfm will provide
the necessary radius of influence to remediate the stained soils along First Street.

System Dependencies. This system is dependent on the operation of the J-139 wellpoint
system depressing the water table beneath the final installation depth of the horizontal
biovent wells.
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3.1.3 Future Full Scale Biovent System

System Type. Horizontal well biovent system.

System Purpose and Objective. The purpose of this system is to remediate stained soils on
First Street.

System Pumping Rate. 200-800 cfm.

System Duration. System performance will be evaluated after 6 months operation of full
scale biovent system.

Brief System Description. (See preliminary P&ID.)

System Mechanics. To be determined.

O&M. Currently none available.

Plot Plan-

Performance Evaluations. Yearly insitu respiration test for oxygen and carbon dioxide.

System Dependencies. This system is dependent on the operation of the J-139 wellpoint
system depressing the water table beneath the final installation depth of the horizontal
biovent wells.
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3.2 INDIANAPOLIS BOULEVARD

3.2.1 Wellpoint System

System Type. Wellpoint system.

System Purpose and Objective. The purpose of this system is to establish hydraulic gradient
control. The objective is to prevent FPH from entering the sewer under Indianapolis
Boulevard.

System Pumping Rate. 60 to 80 gpm.

System Duration. Until newly installed recovery wells are operating and the Indiana State
sewer upgrade is completed along Indianapolis Boulevard.

Brief System Description. The Indianapolis Boulevard system was installed to prevent FPH
from entering the sewer under Indianapolis Boulevard by lowering the water table in that
area.

System Mechanics. The system has a 30 HP vacuum pump/centrifugal oil cooled pump.
The system has approximately 750 linear feet of vacuum header pipe with 31 active
wellpoints. The wellpoints were installed with #5 sand around the screen.

O&M. To be prepared by Bascor Environmental, Inc.

Plot Plan. (See remediation system map.)

Performance Evaluations. Quarterly fluid levels taken to monitor groundwater gradient and
FPH thickness and sentinel well monitoring program. The sentinel well monitoring program
was established to monitor the FPH plumes along Amoco's perimeters and offsite locations.
These wells will be monitored on a more•frequent basis than the quarterly fluid level well
locations.

System Dependencies. This system is being evaluated for interaction with J-138 and other
refinery systems by modeling the effects.
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Thislistincludesonlyexisling.operationalwellpointsystems.
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